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Humphry Davy was born in Penzance, 
Cornwall, 1778. 


At 22 he published ‘‘ Researches Chemical 
and Philosophical, chiefly concerning Nitrous 
Oxide or Dephlogisticated Nitrous Air and 
its Respiration.’’ This book made his 
reputation. 


He isolated the metals of the alkalies and 
alkaline earths and boron, demonstrated the 
elementary nature of chlorine and worked on 
the oxides of chlorine and on iodine; he also 
investigated the nature of flame and, as a 
result, invented a safety lamp for miners. 
His views on the intimate connection between 
electrical and chemical forces foreshadowed 
the modern atomic theory. 


Davy was also a poet of ability; the poet 
Coleridge declared that if he ‘‘had not been 
the first chemist, he would have been the first 
poet of his age.’’ 


Davy died at Geneva in 1829. 


raphies of eminent chemists sponsored by The 
Coleman & Bell Co., Manufacturing Chemists, 
Norwood, Ohio, U. 8S. A. 
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O IGNORANCE IS WITHOUT LOSS 


to man, no error without evil.” Such 
was James Smithson’s eredo. He be- 


jeved in this so strongly that he spent his life in 
painstaking scientific investigations to push back the 
oundaries of ignorance, and when death cut off his 
wn efforts, he bequeathed his fortune to the United 
States of America “to found at Washington an estab- 
ishment for the increase and diffusion of knowledge 
mong men.” 

f On 10 August 1846 the Smithsonian Institution 
ame into being when James K. Polk, President of 
he United States, affixed his signature to the act of 
For 100 years the Smithsonian has 
arried forward Smithson’s ideal through scientific 






















s foundation. 


search in many fields, through world-wide explora- 
lon, through publications embodying the results of 
riginal investigation, and through other accepted 
hethods of increasing and diffusing information. 
At the middle of the last century Washington, the 
apital of our Nation, was a small city of some 50,000 
nhabitants. Great expanses of unoccupied lands lay 
yond the Appalachian Mountains, and the detailed 
xploration of the vast area beyond the Missouri 
hiver was under way. The American Philosophical 
bociety met in Philadelphia, certain other societies 
ith scientific interests had been organized, and small 
atural-history museums existed in a few centers such 
Harvard College and Charleston. Science in any 
f its branches was at best an avocation in this new 
orld, except to a few individuals, and those Ameri- 
| £ who had opportunity or leisure for scientific 
| 
| 


American Association for the Advancement of Science has been a close one. 
time members of the Institution staff have been officers of the Association and its affiliated 


: After One Hundred Years 


Alexander Wetmore 
Secretary, Smithsonian Institution 


studies looked almost wholly for guidance to the Old 
World, whence they or their immediate ancestors had 
come. Into such a setting came the new Smithsonian 
Institution, to support and encourage scientific and 
cultural knowledge and to give to American science a 
powerful and far-reaching stimulus. 

Joseph Henry, first secretary of the Smithsonian, 
set up a wise and far-seeing plan of organization, 
effective in the sound basie prineiples on which it 
rested, embodying close cooperation with other agen- 
eles and individuals, and looking to the cumulative 
advancement of knowledge. After Henry came Spen- 
cer Fullerton Baird, biologist, as second secretary; 
then Samuel Pierpont Langley, astronomer and 
pioneer in aeronautical research; Charles Doolittle 
Waleott, geologist and paleontologist; and Charles 
Greeley Abbot, astrophysicist—all distinguished men 
of science. From its early activities, bureaus grew up 
around the parent Institution—first the U. 8S. National 
Museum, then the International Exchange Service, 
the Bureau of American Ethnology, the National 
Zoological Park, and the Astrophysical Observatory. 
As the public value of these services became evident, 
their support was assumed in 
the Government, although they 
of the Smithsonian Institution. 

In addition to its seientifie activities the Smith- 
sonian is charged in its aet of foundation with re- 
sponsibility for national art treasures. The art fea- 
ture has culminated recently in the National Gallery 
of Art, given to the Nation by Andrew W. Mellon 
The 


whole or in part by 
remained as bureaus 


and augmented richly by other philanthropists. 


Throughout the last century the relationship between the Smithsonian Institution and the 


From time to 


societies, and its members have been active on Association committees. 

For the last 40 years the official mailing address of the Association has been the Smith- 
sonian Institution Building, Washington, D. C., where the Institution has managed to provide 
office space although space for its own manifold activities is at a premium. 

In presenting this special issue of Science, under the guest-editorship of Paul H. Oehser, 


Assistant Chief, Editorial Division, Smithsonian Institution, commemorating the Centennial of 
the Smithsonian Institution, the AAAS, in only a small way, recognizes an accumulating debt. 
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Gallery is established as a bureau of the Smithsonian 
Institution, but is directed by a separate Board of 
Trustees. The earlier art interests of the Institution 
are included in the National Collection of Fine Arts 
and the Freer Gallery of Art. The latter, presented 


and endowed by Charles L. Freer, is devoted chiefly to | 


the Oriental field, and through its highiy valuable 
archeological materials will figure more and more im- 
portantly in strictly scientific studies. 

From one building, a small staff, and a single pub- 
lication, the Institution has grown in a century until 
it now occupies five buildings on the Mall and numer- 
eus structures at the National Zoological Park, while 
it issues 14 series of publications, each devoted to a 
particular sphere. 

The main influence of the Institution has centered 
in its scientific staff, its series of publications, and its 


Astrophysical Contributions of the Smithsonian Institutior 
C. G. Abbot 


Research Associate, Smithsonian Institution 


STROPHYSICS AND THE SMITHSONIAN 
Institution were born about the same time. 

Joseph Fraunhofer, to be sure, had discov- 

ered many absorption lines in the sun’s spectrum in 
1814-15, but G. R. Kirchhoff and R. Bunsen’s key to 
the interpretation of these did not come until about 
1860. Photography was used to observe the shorter- 
wave solar spectrum by Rutherford, Mascart, Draper, 
and others during the first quarter century of the 
Smithsonian. But it was not until H. A. Rowland 
constructed his gratings, and photographed through 
the range of ultraviolet and visible about 1890, that 
anything like an adequate observation of the solar 
spectrum made. Even Rowland perforce 
neglected the far-reaching region of the infrared, 
first mapped in detail at the Smithsonian and not 
available to photography until recent time. Of the 
numbers, distances, diameters, masses, temperatures, 
and detailed composition of the stars very little was 
known until the present century came, with its great 
telescopes and their exact driving mechanism, 1m- 
proved photography, knowledge of the structure of 
the atom, and far-reaching theoretical advances in 


was 


physies. 

As to our own habitation, the earth, it was not until 
many years after the establishment of the Smithsonian 
Institution that extensive observations of the weather 
were undertaken by governments. Weather studies 
have been a major feature in Smithsonian researches 
from its beginning. The Institution has also contrib- 
uted its part to our present knowledge of the sun 


and stars. 
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collections. The first comprise the heart of the orga, int ( 
zation, which continues through the younger mene, beret 





who come, as older ones drop out, to carry forys) th i 
the living Institution in its policies for the adyayg, le at 

e . . . J , . 
ment of science. The publications of the Instity, 


constitute one record of its accomplishment jy thy ae 
fields of scientific culture. The collections are the }yy tasty 
for much research and investigation and in additiq beeive 
are a scientific and cultural archive that the Institut fit oly 
guards on behalf of our Nation. ‘scelll 

The various phases of the Institution’s scientij - & 
work are passed in factual review in papers that {ij mosp! 
low, the whole comprising an outline of the maj’ q. 
activities as they have developed and operated durivliilieather 


its first 100 years. From this foundation the Smit 
sonian Institution looks forward in 1946 toward ty 
second century of its work. 





nt roc 

i Clayt 

nt “We 

| | | fol. 90 

Smithsonian promotion of astrophysies has been « i. sii 
two kinds. Much research has been done by meubejiy, 40 

of its own staff. In addition, many choice researc it we 

by able men have been financed in part or whole, « env 


published, with Smithsonian funds. In this brief sw 
vey it will not be possible to mention all these grants 
in-aid, but their importance may be indicated by: 
few examples. 

As we now believe, the sun’s energy depends 0: 
catalytic transformation of hydrogen into _ helium 
whereby a certain amount of mass is lost. 
knowledge of this loss depends on the exact deter! 
nation of the relative atomie weights of hydroge 
and oxygen by E. W. Morley, with the aid of a supe 
latively fine balance supplied to him by the Instits 


itutio! 
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tion. His research was published in 1903 in Smit : eo z 
sonian Contributions to Knowledge (Vol. 29). In the Bstivat 
same volume is the report of A. A. Michelson’s epocfiy tia 
making research, “On the application of interferes The f 
methods to spectroscopy,” promoted by Smithsouit! feathey 
grants. There appears also a report by V. Schumutt Aly Pa 
“On the absorption and emission of air and its aie 
gredients for light of wave lengths from 25! | 7? 
100 wn.” This work, supported by Smithson | - 
grants, opened up a new region of the spectril4 Bosra) 
called for some time “the Schumann region.” Cov... 
ing this extraordinary volume is the paper of li" n to 
Rayleigh and Sir William Ramsay, “Argon, 2°“ venue 
constituent of the atmosphere,” for which the [ns Ho. 4; 
tion awarded them the Hodgkins grand priz ‘ Bred. 


$10,000. | Benics 
The Contributions of 1907 (Vol. 34) contains 2” a 
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int of Draper’s classic, “On the construction of a 
bivered glass telescope,” published in 1864 (Vol. 14). 
th it is published G. W. Ritchey’s even more valu- 
je article, “On the modern reflecting telescope and 
b making and testing of optical mirrors.” 

In this partial reference to valuable contributions 
, astrophysies on the part of outsiders who have 
wived the Institution’s aid I can go no farther than 
Berely to cite the following references to Smithsonian 
‘ccellaneous Collections: 

/ 4, Angstrom: ‘‘A study of the radiation of the 
mosphere,’’ 1915-16, Vol. 65, No. 3. 

H. H. Clayton: Many papers on the sun’s influence on 
ather—1917-18, Vol. 68, No. 3; 1919-20, Vol. 71, No. 
| 1994-26, Vol. 77, No. 6; 1926-27, Vol. 78, No. 4; 
34-34. Vol. 82, No. 15; 1933-34, Vol. 89, No. 15; 
39. Vol. 98, No. 2; 1940, Vol. 99, No. 5; 1946, Vol. 
4, No. 19. 

Rk. H. Goddard: ‘‘A method of reaching extreme alti- 
pdes,’? 1919-20, Vol. 71, No. 2; and ‘‘ Liquid propel- 


nt rocket development,’’ 1936, Vol. 95, No. 3. 


i Clayton edited and extensively aided the preparation 
it “World weather records,” 1927, Vol. 79, and 1934, 
fol. 90. 
his invaluable source material up to the epoch of 
140. 

\ It was the Institution’s belief that Goddard’s elassic 
searches would open the way to determining the con- 


A third volume is now in press, bringing 


stitution of the upper atmosphere and enable the ob- 


z} 


Mining of photographie spectra of the extreme ultra- 
Molet regions for the sun and the brighter stars. In 
Mew of the recent great development of rockets, this 
hope seems likely to be realized. 

;I turn now to researches by the Institution through 
Beubers of its staff. As the sun is the fountain of 
ie, maintainer of temperature, ultimate source of 


power from coal, oil, and water, and the fundamental 
la 


Buse of climates and weather on the earth, besides 


ing the most available subject for stellar research, 


is natural that the Institution’s astrophysical in- 


i 
Bstigations should center on the sun in these various 
lationships. 

The first seeretary, Joseph Henry, actively promoted 
‘ather studies throughout his life. He was particu- 


tly concerned with collecting long-range data on the 
Bmates and weather of stations in every region, as a 
Msis for sound meteorological advance. He also ree- 
peed immediately the usefulness of the then new 
Blecraph to promote forecasts of day-to-day changes 
B Weather. He persuaded the regents of the Institu- 
fF" ‘o sanction the use of a considerable part of its 
| venue to obtain weather reports from a great net- 
| rk of voluntary observers. Instruments were pre- 
Pred, directions for observation given, telegraph com- 
Bnies employed, and for about 20 years the Smith- 
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sonian was, indeed, the national weather bureau. 
Cleveland Abbe wrote in 1871: 

However frequently the idea may have been suggested 
of utilizing ... the electric telegraph, it 1s to Professor 
Henry and his assistants in the Smithsonian Institution 
that the credit is due of having first actually realized this 
suggestion. ... The first in 
the world organized a comprehensive system of tele- 


Smithsonian Institution 
graphic meteorology. 

When the Institution turned over its great system 
of meteorological reports to the Signal Corps in 1870, 
Secretary Henry summed it up as follows: 

The Smithsonian meteorological system was commenced 
in 1849, and has continued in operation until the present 
time. ...It has done good service to the cause of 
meteorology: 1, in inaugurating the system which has 
in the 
introduction of improved instruments after discussion 


been in operation upward of twenty years; 2, 


and experiments; 3, in preparing and publishing at its 
expense an extensive series of meteorological tables; 4, 
in reducing and discussing the meteorological material 
which could be obtained from all the records from the 
first settlement of the country till within a few years; 
5, in being the first to show the practicability of tele- 
graphic weather signals; 6, in publishing records and 
discussions made at its own expense, of the Arctic ex- 
peditions of Kane, Hayes, and McClintock; 7, in discuss- 
ing and publishing a number of series of special records 
embracing periods of from twenty to fifty years in dif- 
ferent sections of the United States, of great interest 
the 
publication of a series of memoirs on various meteoro- 


in determining secular changes of climate; 8, in 


logical phenomena, embracing observations and discus- 
sions of storms, tornados, meteors, auroras, ete.; 9, in a 
diffusion of a knowledge of meteorology through its ex- 
tensive unpublished correspondence and its printed cir- 
culars, 


The third secretary, Langley, long an ardent ob- 
server of solar phenomena, created the Astrophysical 
Observatory as a branch of the Institution about 1890. 
Its first contribution was the bolographie scanning of 
the infrared solar spectrum to map the times and 
bands of absorption there, beyond the reach of Row- 
land’s photography. These lines and bands are caused 
by the gases of the sun’s and earth’s atmospheres. In 
doing this, the hairlike bolometer, which had been an 
untamed instrument, became easier to use than a mer- 
eury thermometer, though capable of measuring tem- 
perature differences of less than a millionth of a 
The research, published about 1900 as Vol. 1 
of Annals of the Astrophysical Observatory, showed 
the distribution of intensities in the solar spectrum 
from 0.76 to 5.3 microns of wave length. It disclosed 
740 lines and bands of absorption in this region and 
indieated their relative intensities. It included a pre- 
cise determination of the dispersion of rock salt and 


degree. 
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of fluorite, materials much used for infrared spee- 
troscopy. 

In 1928 C. G. Abbot and H. B. Freeman, at the re- 
quest of H. D. Babeock, repeated this bolometric 
search for absorption lines in the infrared solar spee- 
trum. They had the advantages of Mount Wilson 
cloudlessness, long bolometric experience, greater sen- 
sitivity of apparatus, and wider spectral dispersion. 
They reported on over 1,200 lines and bands of ab- 
sorption within the wave length range 0.76—-1.82 
microns. Babeock assures me that, so far as photogra- 
phy yet extends in this region, he finds practically 
every indentation in their bolographie curves meaning- 
ful, and the research indeed enables confirmations of 
theoretical eonclusions regularities of 
atomie and molecular spectra. 

In 1902, under Langley’s direction, C. G. Abbot and 
F. E. Fowle began researches on the transmission of 


regarding 


the earth’s atmosphere for different wave lengths, the 
intensities in the solar speetrum at the earth’s surface 
and outside the atmosphere, and the problem: Is the 
sun a variable star, and, if so, what effects do its 
variations cause in weather? At that time the text- 
book values given for the solar constant of radiation 
(average heat equivalent per unit area of solar radia- 
tion at mean solar distanee) ranged from 1.76 to 4.0 
calories per centimeter square per minute. The only 
fairly aecurate instrument for measuring total solar 
radiation was the Angstrém electrical compensation 
pyrheliometer, then subject to errors of several per 
cent, since corrected. 

The research has gone on until the present time. 
Its principal results are as follows: 

(1) The solar constant of radiation lies certainly 
within 1 per cent of 1.94 calories per centimeter square 
per minute. Spectrobolometrie determinations of it were 
checked by sounding balloon observations at an altitude 
of 15 miles. (2) The sun, as a variable star, is subject 
tow changes of output, never as yet observed to exceed 5 
per cent and generally less than 1 per cent. (3) The 
sun’s variations may be classed in two types: (a) day- 
to-day changes, usually running between high and low 
in three to five days, repeating at the average rate of 
four rising, four falling, per month, and found to be 
associated with the 27-day rotation of the sun and with 
the waxing and waning of prevalence of faculae and floc- 
culi; (b) long-interval solar radiation changes of periodic 
nature, such that 16 such cyclic changes go on simul- 
taneously, with periods ranging from 7 to 273 months, 
all being nearly integral submultiples of 273 months, or 
(4) Both day-to-day and long peri- 
odie solar changes are major factors in the control of 
(5) The atmospheric transmission for radia- 


two sunspot cycles. 


weather. 
tion has been measured at over 40 wave lengths between 
0.34 and 2.3 microns at many stations ranging from sea 
level to 14,500 feet altitude, at all seasons of the year, 
and in a great variety of atmospheric conditions. (6) 
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The amount of radiation seattered by sky and clouds), 1e0U 
been measured under similarly wide diversity of gy vs b’ 
tions. (7) The distribution of radiation over the gy 1 ‘a 
d meres 

disk, a matter of much interest in the theory of the 
Stat ‘Or's 


was determined for many wave lengths. Indications y,J 
found of its slight variability associated with change, 
the solar constant. (8) The temperature of the sy 4 
estimated in three ways, twice from the form of (jg) 
bution curve of radiation in the spectrum and agajy gees) 
the value of the solar constant. The average res, uth. 
about 6,000° Absolute Centigrade. (9) The energy gemeve! ts 
trum curve of solar radiation was determined bety, e h 
wave lengths 0.34 and 2.35 microns. (10) The chai. 99 
of form of the energy spectrum curve attending 
variation was determined and found to be rapidly 


nt r 
atm 
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; ; re a 
creasing toward short wave lengths for increasing y,\ 


\ a Ips 
(11) Solar energy was harnes 


of the solar constant. 
for power, distilling, and cooking. An efficiency of poy 
production exceeding 20 per cent is obtained. (12) f) 
Fowle made a classic study of the transmission of Joy 
wave radiation through long columns of air containy 
known loads of water vapor and carbon dioxide. 
Fowle also determined ozone in the atmosphere and 
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thing 
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bearel 


‘(eS Ince 
puted with high accuracy the number of molecules i dire 
cubic centimeter of air from measures of atmospledi., i+ 
transmission. His long editorship of the Smithsongii 
(14) L. B. Aldnd 


in cooperation with the Signal Corps, made the clas 


F " ; Dh an 
Physical Tables was highly valuable. | 
es 0 
For } 
ed to 
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measurement of the reflecting power, or albedo, of 
infinitely extending cloud surface. He found it to 
78 per cent. (15) Radiometric determinations were 1 
with the 100-inch telescope at Mount Wilson, Califor of 
of the distribution of radiation in the spectra of 3Visior 
bright stars and planets. (16) Standard instruments! 
measuring sun and sky radiation were devised, used, i! 
furnished abroad to fix the scale of measurement of si! 


ler g 


radiation in heat units. Foreign measures are usu! 


expressed as on ‘‘the Smithsonian seale.’’ 
These are the principal items, but they by no mei 
exhaust the results deseribed in Vols. 1-6 of An 


of the Astrophysical Observatory and in the mi " 
\ 


| 
U 
ly 0) 


papers of members of the staff, published for the m 
part in Smithsonian Miscellaneous Collections anit 
Astrophysical Journal. 

Many expeditions have been made. Total *! 
eclipses were observed in 1900, 1901, 1908, 1918, 
1919. Bolometrie measures of the brightness of t 
corona and pyranometrie measures of the brightt' 

bi 
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of the sky were the most interesting results of tt 
observations, although they also ineluded photogra}" 
Objections having been raised by some as 10 ' 


. Bache. 
soundness of our measures of atmospheric transl! 
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sion, simultaneous measures of the solar constant! 
radiation were made in 1910 at Mount Wilson, 
fornia (5,700 feet) and at Mount Whitney, Cali 
nia (14,500 feet). Again in 1911 and 1912 ‘4 
constant measures were made simultaneously a! Mow 
Since 1918, si 


ro} 
hulus 
Wilson and at Bassour, Algeria. 
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suds mmm eous measures have been made on thousands of 
f cinjfiavs by stations in the Northern and Southern Hemi- 
1¢ sui ores. No differences aboye the small experimental 
e Stul..s have ever been found between the solar con- 
‘1S Veet results obtained under these diverse conditions 
"88 imospherie transmission. In all, as many as 12 
ee Horent stations have been occupied by us for solar 
He stant work. These have been located in North and 
resul uth Ameriea, Africa, and Asia and range from sea 
ey a el to 14,500 feet in elevation. Several of them 
bets been continuously occupied in desert regions 


chai, 20 years or more, 


‘2 SE During World War I C. G. Abbot and L. B. Aldrich 


idly re active in the improvement of searchlights. The 
.Y rps of Engineers report on that aetivity even gave 
~ > leading place to our efforts. In World War II 
) Py ndies were made of the relations of radiation to 
of laumpthing and on a filter to exelude visible light and 
ntait rared rays while admitting the ultraviolet. Both 
. (learches were successful. 

nd coi™Since the end of the war the Observatory, now under 
wes ie direction of L. B. Aldrich, has been amassing great 
ospleifentities of data for the Army on the intensity of 
nee and sky radiation at the earth’s surface at all 
Ald ; 

i es of the day and year. 

| : Wor many years the writer had been keenly inter- 
; ) eed to know which of the sun’s rays were most effee- 
re wiijgmme In Supporting plant growth, through the assimila- 
lifovuammgn of carbon dioxide from the air. About 1930 the 
1 of Mision of Radiation and Organisms was established 


ents ier grants from the Researeh Corporation of New 


0 mle 
Ant Assistant Chief, Bureau 
e md 
he m ROM ITS VERY INCEPTION the Smithsonian 
ae Institution has been a leading participant in 
the field of anthropology, particularly in the 
al sol dy of the New World aborigines. Throughout the 
118. a ) years of its history, this phase of its operations 
; of t Sheen one of its better-known and more generally 
‘oto ular activities. However, the word anthropology 
if i not appear in the heading summarizing sueh work 
ora ll the Annual Report for 1877. Previously, and 









‘cling American coneept in general, most of the 
nches 


; to ¥ 
‘ansili al present incorporated under Anthropology 
grouped under Ethnology. 


‘re the word was used it was, for the most part, 
the res 


(e 


In the rare eases 
‘ricted sense of the study of physieal man. 
change was brought about by influences spread- 


the 1860’s under the 
Darwin’s Origin of 


‘rom Europe, where, during 


‘ih g } , 
lus of the appearance ot 
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York. W. H. Hoover did there a fine piece of re- 
search which fixed the relative efficiencies of different 
wave lengths to promote photosynthesis in wheat. 
He used with close agreement three different sources 
of radiation: the Mazda lamp, the earbon are, and 
sunlight. The curve of wave length and photosyn- 
thesis showed two maxima in the blue and the red, 
respectively, where chlorophyll has absorption bands. 
Rays of wave lengths less than 4,000 A. or more than 
7,900 A. appear to be totally ineffective in photosyn- 
thesis. Many other interesting researches which relate 
to different aspects of radiation and plant growth 
Most of these 
have been published in Smithsonian Miscellaneous Col- 


have been carried on in the Division. 
lections.+ 

Congress has supported the Astrophysical Observa- 
tory finaneially in part and has authorized the inelu- 
sion in it of the Division of Radiation and Organisms. 
A considerable part of the financial support has, how- 
ever, come from private sourees, including the Hodg- 
kins Fund and the Arthur Fund of the Smithsonian 
endowment and gifts from John A. Roebling aggre- 
gating over $500,000 during the past 26 years. Mr. 
Roebling is well versed in seienee and ardently inter- 
ested in the problems of the dependence of climate 
He makes no blanket 
appropriations but discusses with great acumen each 
Without his aid and wise sugges- 
tions we should have come far short of our present 


and weather on solar radiation. 
individual project. 


accomplishment. 


1 See papers by Johnston, McAlister, Weintraub, Meier, and 
others. 


ff One Hundred Years of Smithsonian Anthropology 
: Frank H. H. Roberts, Jr. 


of American Ethnology 


species and the determination of the geologie an- 
tiquity of man, the subjeet had a rapid growth. Many 
societies and museums devoted to the “whole science 
of man” were organized, and there was an aceom- 
panying, although somewhat delayed (because of war- 
time eonditions in the United States), inerease of 
interest in the American field. It was two deeades 
or more, however, before thinking in the Institution 
and the country at large changed from ethnology, 
archeology, and Indian linguisties to the more com- 
prehensive anthropology. 

In line with Joseph Henry’s policy of not reeruit- 
ing men for original research and supporting them 
and their work entirely from the funds of the estab- 
lishment, it was many years before an anthropological 
staff was organized. When such steps were taken, the 
necessary funds were furnished by the Government. 
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For almost 30 years the Institution’s activities in this 
field consisted of arousing public interest and obtain- 
ing voluntary assistance in the solution of special 
providing means of publication for the 
monographs and reports prepared by others, grant- 


problems, 


ing modest funds or other assistance to further the 
work of recognized scholars, and cooperating with 
other institutions and scientific societies in promoting 
various kinds of researches. As a matter of fact, 
these activities are still carried on and, in conjunction 
with the now established and widely known original 
investigations by staff members, form an important 
part of the Institution’s program. From the begin- 
ning to the present, cooperation has been an important 
factor in anthropological work. 

One of the first acts of the newly founded Institu- 
tion was to send out circulars requesting information 
about mounds, monuments, and other evidences of 
former occupation which was to be used in the prepa- 
ration of an “Ethnological Chart” showing the loca- 
tion of all such remains in every part of the country. 
The response was immediate and most satisfactory. 
The practice was continued over a period of years, 
later requests being expanded to inelude all types of 
anthropological information, with an impressive body 
of data being accumulated. Several maps were drawn 
from them, at different times, and all proved of value 
in the advancement of the plans for specifie investiga- 
tions. At the same time Secretary Henry stressed the 
importance of prompt and continuing archeological 
excavation to preserve evidence that was rapidly being 
destroyed by the plow. As a result, many loeal groups 
and societies dug sites in their areas, following instrue- 
tions sent out from the Institution, and much was 
accomplished. 

Directions for collecting Indian vocabularies and 
other linguistic information were also sent to teachers, 
missionaries, professional men, Army officers, govern- 
ment officials, and the factors of trading posts wher- 
ever tribes were located. A gratifying series of manu- 
scripts valuable for studies in comparative linguisties 
were sent in from all parts of North America, the 
Russian Telegraph and Hudson’s Bay Companies 
being particularly helpful in this respect. The mate- 
rial thus received was lent to various scholars and 
subsequently appeared in their publications, some of 
which were issued by the Institution and others by 
The 


were retained by the Smithsonian as source material. 


outside organizations. manuscripts, however, 
During the period when Lewis Henry Morgan was 
carrying on the investigations that culininated in his 
“Systems of consanguinity and affinity of the human 
family,” the Institution, the of the 
Department of State, contributed to his efforts by 
sending questionnaires to qualified individuals in dif- 


with sanction 
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ferent parts of the world asking for pertinent inj). 
mation about the natives in the countries where th 
were located. The replies were forwarded to Morgy 
and played an important part in the preparation g 
the manuseript later published by the Institutig, 
This method of obtaining data proved so suceessfyj 
The Smithsonjgy 
researches in anthropology have benefited greatly fy, 
the aid of the thousands of volunteer collaboraty. 
who have furnished information in response to gy 


that on oceasions it is still used. 


questionnaires. 

Probably the greatest contributions to anthropology 
during Secretary Henry’s: tenure of office were in th 
printing of memoirs, monographs, and reports. Ty 
first scientific publication of the Institution, Vol, | 
of the Smithsonian Contributions to Knowledge, wy 
the well-known “Ancient monuments of the Miss. 
sippi Valley,” by E. G. Squier and E. H. Davy 
When it appeared, requests for copies were so numer. 
ous that Henry wrote: “If all were granted it woul 
completely exhaust all of the income of the Instity 
tion.” The second volume contained Squier’s “Abp. 
riginal monuments of the State of New York,” whi 
C. Whittlesey’s “Deseriptions of ancient works in 
Ohio” appeared in the third. The fourth was devote 
entirely to S. R. Riggs’ “Dakota grammar and (i. 
tionary.” Seattered through subsequent volumes wer 
such papers as I. A. Lapham’s “Antiquities of Ws 
consin,” S. F. Haven’s “Archeology of the Unite 
States,” T. J. Bowen’s “Grammar and dictionary (i 
the Yoruba language,” J. G. Swan’s “Indians of Cap 
Flattery,” Morgan’s previously mentioned “Systeui 
of consanguinity” (a controversial work when it ! 
appeared and one which even now is much debated! 


Queen Charlotte’s Islands, British Columbia,” Josep! 
Jones’ “Explorations of the aboriginal remains 
Tennessee,” S. Habel’s “The seulptures of Sali 
Lucia Cosumalwhuapa, in Guatemala, with an accolll 
of travels in Central America and on the westetl 
coast of South America,” and W. H. Dall’s “On th 
remains of later prehistoric man, obtained from cavé 
of the Aleutian Islands.” 

During these years the appendices of the Au 
Reports also contained numerous articles and rep0! 
of varying length on anthropological subjects. 


siderable knowledge about developments in Hut 


was diffused in this way, and from their pages Mt"! 
American readers first became informed about " 
geologic antiquity of man, the Danish kitchen ™ 
dens, the Swiss lake dwellers, and the determinat!” 
Brief nowt 
and longer articles describing finds and discussils 
ethnological studies in the New World were als" 
A very helpful feature, started toward 1 


of the ages of stone, bronze, and iron. 


cluded. 
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nd of Henry’s regime and continued for a number 


of years under Baird, were the bibliographies and 
summaries of general progress in anthropology pre- 
Epared by Otis T. Mason, of Columbian College 
(George Washington University), Washington City. 
Publication of articles in the appendices of the An- 
q ual Reports has, of course, continued to the present. 
a recent years many anthropological items have been 


Smithsonian Miscellaneous Collections, one 


yrinted In 
of the more notable examples being Charles Upson 
(lark’s translation of Espinoza’s “Compendium and 
leseription of the West Indies.” This early 17th-cen- 
tury treatise on Spanish America is a_ veritable 
reqsure house of ethnological and historieal informa- 
ion. 

Cooperative projects were mainly along archeologi- 
il lines, although other branches were not neglected. 
he Institution shared with the Historical Society of 
H\ew York the costs of Squier’s original surveys and 


xplorations of 
vith the Antiquarian Society of Worcester 


' the remains in that state. It joined 


in further- 


be Lapham’s work on the antiquities of Wisconsin. 
When the Peabody Museum was established at Har- 


yard University, the Smithsonian invited it to join in 


# program of mound exeavation in Kentucky, and 


Bouie years later the two cooperated in making casts 
he heads and faces of the Indians held prisoners 


wt St. Augustine, Florida. The Institution and the 
Academy of Natural Sciences of Philadelphia together 


the 
physical nature of European man in America. It 


pathered information to be used in a study of 


ema to a greater or less extent, over a period 


vears, with the Chicago Academy of Sciences in 


follecting ethnological material from the Aretie 


mgions. A group of collaborators to promote the 
Budy of American Indian linguisties was formed 
Inder its direetion. These men—Alexander S. Tay- 


per, ot California; of Washington Ter- 
Hlory; Buckingham Smith, the Spanish scholar and 
Pstorian, of Florida; and J. G. Shea, of New York— 
= 


Here to obtain information 
‘oh ts uv 
en 


George Gibbs, 


about all existing manu- 
Indian languages with a view to publishing 
ach of the 
Such 


@' feast one grammar and dictionary of 


languages of North America. 


was obtained was turned over to Dr. 


q tera as 
Piea, who was then preparing a “Library of Ameri- 
a Ling 


uisties,” the Institution helping him by pur- 


easing a stated number of copies of his works and 
Mstributing them to learned societies and libraries. 
Phe influence of Gibbs and Shea was important, and 
pF “sistance given by the Institution in promoting 
. diffusing their ideas was most opportune. 

B Another field of cooperation was that of the numer- 
=> Sovernment exploration parties, inaugurated 
Portly after the end of the Mexican War and the 
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founding of the Institution. These boundary and 
railroad surveys and miscellaneous War and Navy 
Department expeditions, acting at the suggestion of, 
and under instructions from, the Smithsonian, ob- 
tained considerable anthropological material as well 
The 


series of explorations was interrupted by the Civil 


as that pertaining to natural history in general. 


War, however, and when the new surveys were started 
after its close, the Institution did not have as active a 
part in them as previously. A single exception was 
that of the Colorado River surveys of Maj. John W. 
Powell (1867-69), 
Henry. In 1871 they were extended into a geographi- 
eal and of the Rocky Mountain 
region by a grant from Congress and were continued 
under the direction of the Smithsonian until 1 July 
1874, when they were transferred to the Department 
of the Interior. The anthropological researches initi- 
ated by Powell during these years eventually had an 
important bearing on developments in the Institution. 
Upon his departure, Secretary Henry turned over to 
Powell all the ethnological and linguistic manuscripts 
in furthering his 


which were fostered by Secretary 


geological survey 


in the Institution’s files for use 
studies. 


ANTHROPOLOGY IN THE MUSEUM 


In the beginning it was not planned to make exten- 
sive collections of ethnological and archeological speci- 
mens for either study or exhibit purposes. A greater 
part of such as were received was turned over to men 
engaged in making special studies—such as Jeffries 
Wyman at Harvard, who received most of the human 
to museums and societies which were as- 
When Prof. Baird 
became assistant secretary, he made it a practice to 
retain a few choice articles, but it was not until after 
the collections of the S. Government were trans- 
ferred from the Patent Office to the Smithsonian in 
1858 and appropriations were made by Congress to 


erania—or 
sembling objects of that nature. 


support a museum that a definite program for as- 


sembling anthropological objects was started. In- 
cluded in the Patent Office collections were items 
obtained by Lewis and Clark in 1803, by Gen. Cass 


in the Northwest Territory in 1820, and by the Wilkes 
Exploring Expedition in 1838. These 500-odd speci- 
mens were the nucleus to which were added the mate- 
rials gathered by the boundary and railroad surveys; 
the Treasury Department’s expedition to the new Ter- 
ritory of Alaska; the Hayden, Wheeler, 
Powell explorations; the special collections made by 
W. H. Dall, Edward Palmer, E. W. Nelson, and 
Lucien M. Turner, of the U. S. Signal Service, Rod- 
erick MacFarlane, of the Hudson’s 
the Rev. W. W. Kirby; 


cavations: and the artieles sent in from America and 


later and 


Bay Company, and 
the artifacts uneovered by ex- 
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other parts of the world by volunteer contributors. 
In 1868 the Institution made an agreement with the 
Surgeon General whereby all its human erania and 
anatomical specimens were transferred to the Army 
Medical Museum in exchange for all ethnological 
material gathered by Army surgeons and other officers 
throughout the country. This increased the material- 
culture collections but delayed for many years the 
development of the study of physical anthropology 
in the Institution. 

Great impetus was given to the gathering of Indian 
costumes, weapons, and other objects of their handi- 
craft through Congressional appropriations for dis- 
plays to illustrate the native American cultures at the 
Centennial Exhibition at Philadelphia. The actual 
collecting was done by, and at the expense of, the 
Bureau of Indian Affairs with the cooperation of the 
War and Treasury Departments and the U. S. Coast 
Survey, but the direction of the work and the prepa- 
ration of the exhibits were entrusted to the Smith- 
sonian Institution. Both archeological artifacts and 
objects made by the living Indians were included. In 
addition, many individuals, in response to requests 
prepared by the Institution and circulated by it and 
the Indian Bureau, sent specimens from all parts of 
the United States, Alaska, Puerto Rico, El Salvador, 
Costa Riea, Peru, Mexico, and the Samoan Islands. 
The. work became so involved that Prof. Baird was 
no longer able to take full personal charge, and Ed- 
ward Foreman was made assistant in ethnology. Otis 
T. Mason was appointed a resident collaborator and 
prepared plans for the exhibits at Philadelphia. 
Charles Rau aided as a collaborator but was soon 
named assistant in archeology, and Frank Hamilton 
Cushing was added as another assistant in ethnology. 
These men prepared the specimens and installed the 
exhibits at Philadelphia. When the collections, in- 
eluding those sent by foreign governments, were 
returned to Washington and to the Smithsonian In- 
stitution, Rau, Foreman, and Cushing were made 
permanent members of the organization and became 
the first anthropological staff of the now legally 
designated National Museum. 

The Division of Anthropology was not established 
as such until 1883. 
three Departments: 


When first organized, it contained 

Arts and Industries, Races of 
Men, and Prehistoric Archeology. This was changed 
the following year, Ethnology being substituted for 
Races of Men, and Antiquities and American Prehis- 
this 
time Prof. Mason was named curator of Ethnology; 
Dr. Rau, curator of Antiquities; and W. H. Holmes, 
honorary curator of American Prehistorie Pottery. 
The assistant director of the Museum acted as curator 
of Arts and Industries, a department with seven sec- 


toric Pottery for Prehistorie Archeology. At 
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tions. The Division was all inclusive, comprising thy 
products of civilized as well as semi-civilized, barbay, 
and savage peoples. Some years later (1897) 4) 
Museum was reorganized. The system of head ey», 
tors was installed, and there was a reversal of nomey. 
The major groupings became departmen 


clature. 
and the subgroups, divisions. The sections retajyg 
their former status. W. H. Holmes became the fiy 
head curator of the Department ot Anthropology anj 
as such, supervised the Divisions of Ethnology, His. 
torie Archeology, Prehistoric Archeology, Technology 
Graphie Arts and its Section of Photography, Med 
cine, Religions, and History and Biography. In 193 
a Division of Physieal Anthropology was added. 4s 
time went on, a number of the divisions and sectioy; 
became sufficiently distinet and specialized to warray 
detaching them from anthropology, and they eithey 
were made autonomous units, such as the Division o/ 
History, or were transferred to a new and separate 
Department of Arts and Industries, formed in 19)j 
Subsequently other divisions and sections were cou: 
bined. The Department now consists of the Division 
of Archeology, Physical Anthropology, and Ethno. 
ogy. The curator of the latter also has charge of th 
Sections of Period Art and Textiles, Heating an 
Lighting, Ceramies (including glass and silver), ani 
Musical Instruments. 

During its entire history anthropology in the Mi 
These are (1) wel 


— 


seum has had two main aims. 
arranged displays of anthropological material for th 
benefit of the community at large, the thousands 0! 
visitors who annually visit its exhibits, and (2) larg 
reserve collections available for study by those et 
gaged in original researches. The Institution was: 
pioneer in the installation of life-sized groups ( 
picting activities of the New World aborigines and | 
the use of scale models to illustrate Pueblo village 
and cliff dwellings in the Southwest and _ types 

Indian communities in other parts of the count 
Beginning with Dr. Rau and Prof. Mason, the ew 


nre- 


tors have divided their time between classifying, | 
serving, and arranging the collections and writtt 
To this, of course, has be 


field and ti 


These extens!" 


papers based on them. 
added original investigations in the 
gathering of specimens to fill gaps. 

collections, now totaling 728,318 eatalogue numbes 
have been in constant use not only by members 0! | 
Institution’s staff but also by students from all pa! 
of the world. Many important articles, memoirs, 2 
monographs have been based on them. These har 
appeared in the Annual Reports of the U. §. Natio 
Museum, the Museum Bulletins, in other of the Ins" 
tution’s series, and in numerous outside publicatio™ 


. ° | ce DN 
Among the many studies may be mentioned thos 
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t 


F ckeletal material. 
+ he mentioned that, following the organization of the 


. Vears. 
F come one of the largest series of human skeletal mate- 


of the 


jin shell heaps around the Bay of Fundy. 


on throwing sticks, aboriginal basketry, bows and 
arrows, primitive travel and transportation, and 
cradles of the North American Indians; those by J. 
¢. McGuire on primitive methods of drilling, and 
sipes and smoking customs of the American aborig- 


ines; the papers of W. H. Holmes on Indian pottery 


; and on the lithic industries; Thomas Wilson’s descrip- 


ions of arrowpoints, spearheads, and knives of pre- 


jistorie man; Hough’s studies of fire-making and light- 
fing equipment; Frances Densmore’s work on musical 


struments; and Hrdli¢éka’s numerous papers on the 
In the latter connection it should 


jivision of Physieal Anthropology, the Army Medical 


l 
/ Museum returned all the erania and skeletons trans- 
ferred to it under the agreement of 1868 and many 
additional specimens acquired by it in the ensuing 


This formed the basis for what has now be- 


rial of its kind in the world. 

Original anthropologieal explorations by members 
staff 
1868-69, when Prof. Baird, impressed by 


Institution had their beginnings in 
similar 


work in Europe, examined a eave in central Pennsy]- 


; vania for signs of “early man” and began excavations 


Powell’s 


work among the Indians in the Rocky Mountain region 


; durmg these years might be construed in the same 
‘light, but at that time he was not in the true sense 
_of the word a member of the Institution staff. The 
| sponsorship of those particular investigations is more 
‘comparable to the practice of preceding years, when 
; qualified men from the outside were asked to under- 
tiake specifie tasks and were only temporarily asso- 
} ciated with the Institution. A few years after Baird’s 
excavations Cushing was detailed from the Museum 


to join Henry J. Biddle, of Philadelphia, in the ex- 
ploration of a eave near Hagerstown, Maryland. This 
vas followed by Cushing’s examination of newly dis- 


; covered aboriginal soapstone quarries in Virginia and 
/on Soapstone Run, a branch of Rock Creek, in the 
| Distriet of Columbia. 


THE BurEAU OF AMERICAN ETHNOLOGY 


Extensive and intensive field work actually had its 


inception in 1879. In that year Congress passed an 


| act discontinuing the four surveys then operating in 
the Western Territories and established the U. S. 
| Geological Survey. 


The aet also provided for the 
continuance of the anthropological researches that 
iad been earried on by the surveys and direeted that 
all the materials whieh had been gathered should be 


OD tie 7 — ° ; 

_trnec over to the Smithsonian and that the Institu- 
+} ; ieee . . . ‘ 

_ on assume responsibility for furthering the investi- 
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gations. Powell, who was mainly responsible for the 
program of Indian studies in the surveys, was asked 
to direct the work for the Institution and proceeded 
to organize the Bureau of Ethnology, the adjective 
American being added to the title in later years. This 
was the first, and for a long time the only, example 
of a government agency committed to a systematic 
study of its native peoples and one which subsequently 
served as a model for others elsewhere. Appropria- 
tions for the continuance of these researches have been 
made annually by Congress since that time. A year 
after the founding of the Bureau, Powell was also 
appointed director of the Geological Survey and 
served in both capacities until 1894, when he resigned 
from the Survey and devoted all his energies to the 
Bureau. Sueceeding heads of the organization have 
continued its operations in large part along the lines 
laid down by Powell. 

At first, plans were to restrict investigations to the 
living tribes and tribal remnants in order that rapidly 
In 1881, however, 
as a result of popular petition, Congress enlarged the 


passing facts might be preserved. 


scope of the Bureau and specifically required that re- 
searches pertaining to prehistoric remains in the 
United States be undertaken. From them until now 
both fields have oceupied the attention of members 
of its staff, although until recent years most efforts 
were directed to studies of the living Indians, At 
present, because of changing conditions, more of the 
researches are in archeology. As the work progressed 
it became evident that the Indians of the United 
States were only a part of much larger and more 
widespread problems, and the field of studies was 
broadened until it now ineludes all of North, Middle, 
and South America and the Hawaiian Islands. 

The researches of the Bureau have been based on 
actual investigations in the field, either in the observa- 
tion of peoples or in the excavation of archeological 
sites, and the subsequent study and correlation of data 
thus obtained. After their study has been completed, 
all ethnologieal, archeological, and skeletal specimens 
derived from this work are turned over to the Museum. 
The results of the researches and the conclusions 
reached have been published in part or in full. When 
of widespread general interest, they have been given 
extended treatment. When of a highly technical na- 
ture or of interest to a limited group, as in linguisties, 
only typieal examples have been printed, the mass of 
the material being held for comparative study. The 
Bureau has several thousand ethnological and lin- 
guistie manuseripts of this type, including most of 
those which were collected by the Institution during 
its early years, turned over to Powell when he went 
to the Department of the Interior, and brought back 
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when he returned in 1879. They contain valuable 
source information and are in constant use by stu- 
dents. 

The publications of the Bureau consist of 62 An- 
nual Reports, 143 Bulletins, and 12 Miscellaneous 
Publications. It collaborated in the preparation of 
six Contributions to North American Ethnology. This 
series was started by Powell when he was in charge 
of the Geographical and Geological Survey of the 
Rocky Mountain Region, and two volumes were pub- 
Although the 
series was actually transferred to the Bureau and all 
the editorial work involved in the issuance of the 


lished before he organized the Bureau. 


last six volumes was under its jurisdiction, all ap- 
The first 


47 Annual Reports contain, in addition to the ad- 


peared under the imprint of the Survey. 


ministrative report, ethnological papers and mono- 
graphs treating of all phases of aboriginal life and 
The 48th contains an 
index to all preceding reports, while those from 49 


numerous archeological reports. 


through 62 are wholly on the administrative work. 
The Bulletins comprise articles, memoirs, and mono- 
graphs on language, native arts and industries, insti- 
tutions and organizations, myths and beliefs, ethno- 
botany, ethnogeography, bibliographies of Indian lan- 
Bul- 


letin 30, consisting of two volumes, is the Handbook 


guages, physical anthropology, and archeology. 


of the American Indians north of Mexico; Bulletin 
40, also in two volumes, is the Handbook of American 
Indian languages; Bulletin 78 is the Handbook of the 
Indians of California; while Bulletin 143, of which 
two volumes have just appeared, two are in press, and 
the fifth is ready for the printer, is the Handbook of 
South American Indians. The last is a joint project 
with the Department of State’s Interdepartmental 
Committee on Cultural and Scientific Cooperation and 
includes the work of some 70 scholars in the American 
Republics. The Miscellaneous Publications are mainly 
circulars of directions and forms prepared for the 
use of collaborators and staff members working in the 
field. 


guistic, and archeological papers. 


The Contributions contain ethnological, lin- 
All the volumes 
in the several series are standard references and are 
in continual demand by libraries, universities, profes- 
sional anthropologists, and students in all parts of 
the world. 

The printing of manuscripts by the Bureau has not 
been restricted to those prepared by members of its 
own staff and the men in the Department of Anthro- 
pology at the Museum. The work of experts affiliated 
with other scientifie institutions, colleges, and uni- 
versities and that of qualified independent investiga- 
tors have been included. Throughout its 67 years of 
activity the Bureau has made extensive use of collabo- 
rators and contributors, and many of its important 
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if Aug 

additions to anthropological knowledge were deriy,; Bo ciolos 
i BSOC r 

from such sources. Included in this category are gy, Bories ( 
well-known names as Jeremiah Curtin, Daniel ¢ Bs nthro 





Brinton, Charles P. Bowditch, Stephen Powers, {| Bits of 
Morgan, Franz Boas, Roland B. Dixon, Alexander 7 Bontrib 
Chamberlain, E. Forstemann, E. Seler, Garrick \{jj = Q 
lery, Washington Matthews, H. C. Yarrow, Joly fe 
Murdoch, W. H. Dall, Stewart Culin, Alfred | 
Kroeber, Waldemar Bogoras, Frances Densmore, aj 
Elsie Clews Parsons. 


Bpurpost 
; hat mi 
Beerning 
Ba lso p! 

Current investigations by the Bureau inelude ¢. B dminis 
plorations in the Veraeruz area of Mexico in &. Sprogran 
operation with the National Geographic Society, ay fi 


Bbeing g 


in Peru, where a program for a study of the Vj Bpresent 
Valley is being carried on in cooperation with Y,) 4 Since 
University, Columbia University, the American My. {hers of 
seum of Natural History, the Chicago Natural Hi JR Escuela 
tory Museum and the Instituto de Etnologia de Peri, with th 
linguistic studies of the Kiowa and eertain (yi. Ministr 


fornia tribes; ethnological observations among tl (Escola 


Iroquois of northern New York and southern Canada; The con 
and studies pertaining to the “early man” problem ) fprograt 
America, a subject to which the organization has mai 

definite contributions through its discoveries relat 

to so-ealled Folsom Man. Furthermore, the Smit: 

sonian Institution, through the Bureau, is cooperating 

with the National Park Service, the Bureau of Recs 

mation, and the Corps of Engineers in initiating 

program to save as much as possible of the archeo: 

logical evidence from sites to be inundated by | 
construction of dams and formation of large res 

Bish ba 


tory; t] 


voirs in many of the river systems of the Unite 
States. 
such remains in the Missouri River Basin, and aii 


Three survey parties are at present locatim 


etorm or 


tional groups are expected to start in other basin ptossils 1 
by late summer or early fall. Puent, a 
Pogy iS, 


THE INSTITUTE OF SOCIAL ANTHROPOLOG\ Bhe enti 


ia hl . . . - es i g ur ‘ 
The newest anthropological unit established in tei pla 


Institution is the Institute of Social Anthropolog' 
which was created in 1943 to earry out cooperali' 
projects in anthropological teaching and_ resear 
This is part of the program of Cultural and Scientii 


Bgeole ey 
pbiology, 
praveling 


Bindings 


Cooperation with the American Republics organize’ pPomics, 
by the Department of State. The Institute is sup ‘ vine 
ported by funds transferred to the Smithsonian , ne 
the Department of State from funds appropriate wie 

BLUSLETE( 


by Congress. The cooperative programs of the [1 


eae ior) some j 
stitute have two objectives: (1) to introduce mode! ie = 


: ° : ~ » eoul Meee cretay 
social science theories and techniques to other col! : 
‘ , , . for elustra 
tries so that they may train their own seholars 1 - 
“8 ‘i ; ° . ont Ol { 1e 
such work, and (2) to accumulate basie social scien x ; 
eNatura 


data about the rural populations in those countr= 


; : . yal Ae ended 
The work in general is closely allied to that of ru! ye 









Staveling this ecomplieated history. 


Hiomics, history, geophysies, and other subjects. 


» August 1946 


B ociology, but the approach is anthropological. <A 
Bories called Publications of the Institute of Social 
 jnthropology has been established, in which the re- 
Fults of the field studies appear. These monographs 
Tontribute to a broader knowledge of the social sci- 
Ppnces and furnish material, comparable in seope and 
purpose to studies made in other parts of the world, 
Yhat may be used in arriving at generalizations con- 
Feorning culture processes and culture changes. They 
Iso provide information that may be of help to 
P.dministrators whose duty it is to carry out practical 
Bprograms among peoples whose basic cultures are 
being greatly affected by the growth and changes in 
Bpresent-day civilization. 

' Since its organization, the Institute has had mem- 
Bhers of its staff in Mexico, cooperating with the 
Escuela Nacional de Antropologia; in Peru, working 
owith the Instituto de Estudios Etnolégiecos and the 
Ministry of Edueation; and in Brazil, assisting the 
‘Escola Livre de Sociologia e Politica de Sao Paulo. 


“The contemplated expansion of the general cooperative 
pprogram to the Eastern Hemisphere suggests the pos- 
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sibility of the Institute’s eventually having projects in 
the Near East, China, and Russia. 

During the war period members of the various an- 
thropological staffs in the Institution devoted much 
of their time to searching out and preparing infor- 
mation about native peoples and little-known parts of 
the world and to writing pamphlets and handbooks 
for various branches of the armed services. This 
work was coordinated by the Ethnogeographie Board, 
an organization set up as a joint project of the Smith- 
sonian Institution, the National Research Couneil, 
The 
offices of the Board, which went out of existence on 
30 June 1946, were in the Smithsonian Building. 

Throughout the history of the Bureau of American 


and the American Couneil of Learned Societies. 


Ethnology, the Department of Anthropology, and the 
recent Institute of Social Anthropology, there has 
been no duplication of effort. The researches and 
other work have been planned and earried on as an 
integrated whole. The activities of each unit supple- 
ment those of the others, and in conjunction the three 


comprise the Smithsonian program for anthropology. 


The Smithsonian: Pioneer in American Geology 
Ray S. Bassler 


Head Curator, Department of Geology, U. S. National Museum 


OCKS, MINERALS, AND FOSSILS 


popularly regarded as the sole objects of the 


are 
: geologist’s study. The rocks do, indeed, fur- 
Duish basic ideas of the earth’s composition and his- 
story; the minerals are their expressions in chemical 


iorm or their artistie representations as gems; and the 


vtossils reveal the story of prehistorie life, its environ- 


Muent, and its development. The natural science geol- 


ogy is, however, a broader subject, because it records 
| te entire history of the earth and its inhabitants from 


Thus, 


pour planet’s origin in the sun to the present. 


‘geology is a composite science in which astronomy, 


biology, physies, and chemistry, contribute toward un- 
Furthermore, its 


vindings lead direetly to the modern sciences of eco- 


It is 
q this larger sense that some of the pioneer researches 
»l the Smithsonian Institution are here outlined. Since 
)546, geologie research in many of its phases has been 
postered and encouraged by the Institution and in 
pone instanees has been personally cultivated by its 
secretaries, This broad conception of the seience is 
Plustrated in Elliot’s large mural painting, “Diana 
p° the Tides,” overlooking the dinosaur hall of the 
Natural History Building. Although primarily in- 
pended (o represent the story of mythology, “Diana” 


does in fact picture astronomy, physical geology, 
petrology, sedimentation, fossils, glaciation, and other 
subjeets of geologieal inquiry. 

Progress in the earliest days of American geology 
was made largely by men engaged in the “learned” 
professions who pursued its study as a hobby. At 
that time there were no maps and no railroad euts 
where the rocks were exposed to view; in fact, the 
country was largely a wilderness. It was logical, 
therefore, that certain gigantie fossil bones found 
weathered out at the surface in western Virginia 
(now West Virginia) should be investigated first. 
These were described by Thomas Jefferson as Megal- 
onyx, Which later was found to be not a lionlike ani- 
mal, as he thought, but a giant sloth. When Jefferson 
became President, he continued his paleontological 
studies and had in the White House more than 300 
fossil bones, chiefly from Big Bone Lick, Kentucky. 

The James Smithson bequest came at an opportune 
period in the history of American geology. During 
this very year or shortly afterward New York and 12 
other states inaugurated state geological surveys, being 
preceded only by North Carolina in 1824 and Ten- 
nessee in 1831. These early surveys were primarily 
charged with such essential projects as preliminary 
mapping, soil and mineral analyses, and other require- 
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ments of an undeveloped country, so that practically 
not even a beginning could be made on research prob- 
lems. The need for a research institution, as visual- 
ized by Smithson, was paramount. 

Smithson himself was interested in geology, for 
among his 27 publications in science several deal 
with the origin of the earth and with analyses of min- 
erals and chemicals. His studies of zine minerals 
indicated a new species, a carbonate, to which the 
name “smithsonite” was applied by subsequent inves- 
tigators. His personal collection of minerals came 
with the bequest as the first geological donation to 
this Institution. 

Several friendships of this early period are of in- 
terest in foreshadowing the future progress of geo- 
logie science in America. Just previous to Smithson’s 
gift there appeared in the geological field a man of 
untiring energy, Amos Eaton, who at the age of 40 


Sub- 


sequently he traveled several thousand miles on foot 


abandoned his law practice to study geology. 


through New England and New York, delivering short 
While Eaton was teach- 
ing at Rensselaer Polytechnic Institute at Troy, New 


lectures on natural history. 


York, a young man, an amateur collector, fell under 
his spell. Thus started the distinguished eareer of the 
first state geologist of New York, James Hall, who for 
more than half a century was the predominating figure 
in American geology and invertebrate paleontology. 
Eaton’s lectures had a similar effect upon another 
young man, Joseph Henry, who had dreamed of a 
life devoted to poetry and drama but who now changed 
his aspirations to the fields of science. Eaton, when 
commissioned in 1820 to eonduct an agricultural and 
geological survey of Albany County, New York, chose 
as his assistant the same Joseph Henry, the future first 
secretary of the Smithsonian. Henry was therefore 
a geologist first, as evidenced by his collections made 
on this soil survey and still preserved at the New York 
State Museum. Hall and Henry became close friends 
and remained so throughout life to the benefit of 
In the conduct of his New York 
survey Hall owed much to Henry’s wise counsel, 


while Henry similarly benefited from Hall’s experi- 


American science. 


enee as a geologist. 
GEOGRAPHY 


Geography deals with the most recent period of 
earth history and thus is present-day geology. So 
much of the land areas was practically unknown in 
1846 that the Institution early decided to foster geo- 
graphic explorations to the extent of its ability. 
Financially it was unable to equip large expeditions, 
but the service rendered by the loan of its personnel 
and by the preparation and publication of the results 
eaused it to play a more important part than is popu- 


SCIENCE 





Vol. 104, No, 6 
larly believed—indeed, to contribute a real seryie 
mankind at this time. The natural-history specine, 
rocks, fossils, animals, and plants derived from th 
expeditions were fertile sources of increase to the «, 
lections and, through their study, to scientific knoy, 
edge. Since the greater part of the United Sta 
west of the Mississippi River was unknown at {ij 
time, it was natural that these explorations yy 
usually organized under the branches of the gene 
Government. Earliest of these were the expeditig, 
conducted by the War Department to discover pry 
tical railroad routes to the West. These were aceoy, 
panied by geologists, biologists, and ethnologists, \ 

received their instructions from the Institution. \, 
J. W. Powell’s famed exploration of the Colory 
River, partly at the Smithsonian’s expense, was w. 
dertaken at this time. In these pioneer days exper 
of the Smithsonian were also engaged in eave inves} 
gations on the Island of Anguilla to throw light 

the life and the geography of the West Indies 

prehistoric times. Later, parts of Asia were explore 
particularly by Raphael Pumpelly, one of the fix 
Americans to travel extensively through China a 
Mongolia. In the researches published by the Smit). 
sonian, Pumpelly deseribed the geological features « 
Parts of Africa | 
were visited at this early date by Americans associa! 


large parts of this vast area. 


with the Smithsonian, which in many eases publish 
the results of their explorations. 


PALEOGEOGRAPHY 


From geography one passes to paleogeography, t 
science of mapping the ever-changing lands and se 
of geologic times. The inauguration of this bra 
of learning in America can be attributed to Smt 
sonian scientists. Just as modern animals and plan’ 
are classified according to definite areas of geograpiit 
distribution, so the ancient assemblages of life, ! 
fossil faunas and floras, ean also be so delimited. > 
the their 
were buried were certainly not deposited on dry lau 


Consequently, it can usually be safely assumed thi! 


animals and sediments in which remalls 


the ancient shore line has been reached when a 10 
layer with marine fossils has been traced to the po! 
where it thins out and disappears. Thus, by plottit: 
the distribution over wide areas of sedimentary roc 
of a particular age, as determined by their contait! 
fossils, the arrangement of land and water ol that 
in other words, the ancient geography or pale’ 
Phosphate depos! 





time 
geography—can be ascertained. 
formed along old shore lines, salts representing “ 
evaporation product of ancient lagoons, bog iron 0! 
and indeed many other mineral deposits depended 
their formation upon ancient geographie eonditio 
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Paleogeographie maps can be prepared in such detail 
As to be of service in the seareh for such mineral and 
ther economic deposits provided the fossils have been 
Riudied in advance. 
be best person to prepare accurate 
paps. Although various generalized maps were out- 
Gned in Europe and America some years before, it 
Sras not until 1902, when Charles Schuchert, then 
B stant curator in ‘tke National Museum, and FE. O. 
Mlrich, honorary associate in paleontology, combined 
reir knowledge and experience with Paleozoic fossils 
ud produced the first set of detailed maps of that 
Bea. This 


thers to such an extent that paleogeography is now 


pioneering work has been followed by 
! firmly established and very useful division of geol- 
GLACIAL GEOLOGY 

The weather, operating through the cold climates 
of high altitudes and arctic latitudes with the forma- 
on of vast areas of glacier-covered country at 
ines in geologie history, has had much to do with 


various 


Bthe formation and distribution of rich areas of soil as 


yell as barren, boulder-strewn regions and outerops 


pt bare rocks exposing their mineral contents. Louis 
Avassiz in 1834 observed that the boulder and clay 


“ of the plains of Switzerland were identical in 


— 


haracter with the deposits made by the present-day 
BB iss glaciers. With the promulgation of Agassiz’s 
4 lacial theory r= science of glaciology was inaugu- 
q ted, but the proof of the theory had to be estab- 


: Ished. Secretary Henry, realizing the importance of 
; B acial studies to the widespread drift and terrace 
Reposits of the United States, was soon interested in 
sponsoring and publishing researches upon the sub- 
gect. It was thus that in 1857 Edward Hiteheock’s 
and in 1866 Charles 
‘hittlesey’s “On the fresh-water glacial drift of the 
Dorthwestern 


‘ sot} . Ps *foea , 7? 
illustrations of surface geology 


well as various succeeding 
papers published by the Institution, had their part in 
the proof of the theory. Today glaciology is such an 
iportant seienee that separate divisions for its study 
lave been established in the Federal and State Geo- 
pogical Surveys and in many universities. 


states,” as 


CHEMICAL GEOLOGY 


In the aet establishing the Institution provision was 
hade for a chemical laboratory. This was frequently 
becupied by students engaged in the “chemical analyses 


‘ soils and plants,” 
0) 


researches mentioned in the plan 
organization as a means “to inerease knowledge.” 
Results ‘rom this laboratory often formed the subjects 
®& lectures delivered in the Smithsonian hall, 


arly as 1848. 


com- 
In 1853 the laboratory 


Pencing as 


es being used for the examination of Ameriean min- 
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erals by the early American mineralogist, J. Lawrence 
Smith, who followed his researches with a series of 
analyses of meteorites, among which were 14 belong- 
ing to the cabinet of James Smithson. This pioneer 
work anticipated the classie studies in chemical geol- 
ogy of George P. Merrill, head curator of Geology in 
the latter part of the century, and his volumes of 
research on meteorites, building and ornamental stones, 
and rock weathering and soils. 


PALEONTOLOGY 


The facts of paleontology provide a standard for 
the subdivision of geologie time, which in turn per- 
mits an appheation to many practical affairs. The 
physical phenomena, such as rainfall, weathering of 
the rocks, and deposition of sediments under water 
and on the land, have operated essentially the same 
throughout the earth’s history, but species of animals 
and plants, although remaining stable for centuries, 
do change in various ways, through evolution, as time 
Thus, only the simplest forms of life are 
found as fossils in the oldest stratified rocks, and in- 


goes on, 
creasingly complex species occur in the sediments of 
It follows that if 
sedimentary rocks in widely separated areas contain 


more and more recent periods. 


the same species of fossils, these were deposited more 
or less contemporaneously. Knowledge of these spe- 
cies, therefore, helps to identify or correlate rocks of 
the same age in different parts of the world. Such 
knowledge is useful also in the search for economic 
is required in the identifieation of the 
and other disloeations of the strata en- 
The paleontologist 
is primarily concerned with the description and eor- 


products and 
faults, folds, 
countered in structural geology. 
rect naming of these ancient animals and plants in 
anticipation of their use in other branches of geology. 

The Smithsonian has been active in paleontologie 
studies ever since the explorations undertaken in its 
earliest days. This work was eondueted primarily for 
the advancement of knowledge, but today the suecess- 
He must 
also be a stratigrapher and a structural geologist, first 


ful paleontologist must be more practical. 


to correlate the strata and then to determine their 
underground relationships. Charles D. Waleott, the 
fourth secretary of the Smithsonian, was an outstand- 
ing example of this rare combination of talents. 
Starting in 1876 as assistant in paleontology to James 
Hall, Walcott soon advanced to the position of as- 
sistant geologist on the newly organized U. S. 
logical Survey. 


Geo- 
Then in 1883 he beeame, in addition, 
an honorary curator of the National Museum, where 
he continued his work of research and upbuilding of 
the geological collections until his appointment as 


director of the Survey in 1894, and as secretary of 
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the Smithsonian in 1907. 
tural geology with his studies and publications in 
1890 on the faulting and folding of the Grand Canyon 


Walcott pioneered in strue- 


area. His studies of the stratigraphy and paleon- 
tology of the oldest rocks of the earth’s erust and 
of the sueceeding Cambrian period brought him world- 
wide recognition as well as renown to the Smithsonian 
for his association with it. Younger members of his 
staff, working under his inspiration, have carried on 
investigations more intensively in the paleontology 
and stratigraphy of the sueeeeding periods of time 
and the Smithsonian publications now give a fair re- 


view of the entire geological column. 


MICROPALEON TOLOGY 


The Smithsonian Institution is a conspicuous ex- 
ample of a research organization devoted primarily 
to pure science which has seen its results applied to 
the most practical things. For example, the petroleum 
industry has particularly benefited from the activities 
of Smithsonian scientists through their intensive study 
of micropaleontology, the science comprising the vari- 
ous groups of fossil microscopic organisms, Foramini- 
fera, ostracods, econodonts, bryozoans, and diatoms. 
Joseph A. Cushman, distinguished collaborator of the 
Smithsonian since his earliest studies of the Foramini- 
fera, was the first to demonstrate their practical value 
in commercial work. Now the petroleum geologists 
particularly desire publications treating in a compre- 
hensive way of the fossils from widely scattered areas 
Fossils of all 


sizes, trom microscopic forms to the huge dinosaurs, 


and various periods of geological time. 


are useful as guides to the age and strueture of sedi- 
mentary rocks, but in the petroleum industry the 
minute species are most important. The reason for 
this is that, in drilling, the larger species encountered 
in the well are generally churned to pieces. 


The 


closed in porous shells, have long been considered the 


Foraminifera, minute one-celled animals en- 
best of such guide fossils in oil geology, mainly be- 
cause they have so far received the most study and 
have thus produced the best results. However, well 
drillings are often crowded with Ostracoda, minute 
bivalved Crustacea, and other classes of microscopie¢ 
fossils that are found in stratified rocks of all kinds 
and ages from early geologic time to the present. 
Some types of rock, such as shale and sandstone, were 
deposited under conditions unfavorable to the develop- 
ment or preservation of Foraminifera and Ostracoda. 
Here the paleontologists may be fortunate in finding 
toothlike organisms called econodonts, which, although 
usually a millimeter or less in diameter, have great 
sharks’ teeth. 
ever, became extinct many millions of years ago. A 


resemblance to The conodonts, how- 


class that persisted throughout most of geologic time 
and is still abundantly represented includes the moss 
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animals, or Bryozoa, which, although forming |». 
colonies, can be identified by thin sections of iin», 


fragments. The classification of the Bryozoa , 
Ostracoda and then the eonodonts was placed oy 
firm foundation by Smithsonian students, wherey 


interest in these groups was so stimulated that yy, 
scores of investigators carry on their study. 


VERTEBRATE PALEONTOLOGY 


The Division of Vertebrate Paleontology has had, 


lon 


or 
5 


sonian’s history. 


h 


Beginning with the transfer of | 


National Cabinet of Curiosities in 1846, the fos) 
vertebrate collection showed a steady growth for sy 
eral decades through the exploring expeditions of th 
General Land Office, Pacific railroads, the Army, ay 


the early U. S. Geological and Geographical Survey 


In 1850, Joseph Leidy was commissioned as a «i. 
laborator of the Institution to study these collectioy 
a task which occupied him for the next 20 yearn! 


Leidy’s works, published in part in Smithsonian ( 
tributions to Knowledge, were ploneer for the see 
and eovered various fields, as evidenced by their title 


“Memoir on the extinct species of American 


(1852), “Cretaceous reptiles of the United State’ 


In the early 1870's ¢ 
Cope, tollo 
his appointment as collaborator in vertebrate pai 


(1865), and many others. 
menced the contributions of KE. D. 
tology with the Hayden Geological Survey. Cop 
exploration of the western fossil fields and the may 


volumes and reports on vertebrate fossils publisivl 


by various branches of the Government attest to li 
great activity, which is equally reflected in the a 
richment of the National Museum collections. Cop 
was succeeded in 1882 by O. C. Marsh, who, in ati: 
tion to his position as vertebrate paleontologist 1 
the U. S. Geological Survey, was curator of the De 
partment ot Vertebrate Fossils at the Museum. Dut 


ing the next 10 years, with the aid of a large si 
of assistants provided by the Survey, he was able! 
colleet, prepare, and describe one of the most notal 
assemblages of fossil vertebrates ever made in thie 1s 
tory of the science. 

In spite of all this aid, great collections of ver 
brate fossils remained for preparation and study ® 
the time of Prof. Marsh’s death in 1899. That ™ 
was carried on successfully by sueceeding curator 
Charles W. Gilmore for fossil reptiles, and J. ) 
Gidley and, more recently, C. L. Gazin for fossil me" 
mals—is attested in the present exhibition halls 
great study collections. 


PALEOBOTANY 


The ground work of the science of fossil plants ™ 


laid in Europe as early as 1804, but it was not ! 
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Be latter half of the century that this study was 
| Faugurated in America. Pioneers in the United 
sates were Leo Lesquereux, with his studies on 
P\jaskan fossil plants, and J. S. Newberry, with his 
studies of Tertiary plants from western United States, 
Both sponsored and published by the Smithsonian In- 
& itution. They were followed by Lester F. Ward, 
eurator of Paleobotany for many years and a great 
organizer and bibliographer whose researches for the 
Hnstitution continued to enrich the science. Ward was 
fortunate in bringing to Washington two outstanding 
Fpaleobotanists, David White and F. H. Knowlton, both 
then in their twenties, to carry on research as associate 
feurators of the U. S. National Museum for the rest 
White’s work on the Coal Measures 


Biants, especially of the eastern United States, is 


of them lives. 


Balin while Knowlton’s studies, first of the Fossil 
Prorest and continuing with the Cretaceous and Terti- 
ary floras of the western United States and Canada, 
ivesulted in many monographs forming the basis for 


ysubsequent researches in the present century. 


TAXONOMY 


| Finally, the Smithsonian has pioneered and has 
Phen active throughout its first century in its publi- 
Beations on taxonomy, a branch of learning little ap- 
Epreciated by the general public but a necessary ad- 
| Rocks and 


Huinerals, animals, and plants have received special 


pjunct in all branches of natural science. 


scientifie names which necessarily must remain the 
ime in all languages if they are to be useful as guides 
for students of all Unfortunately, 


‘through lack of knowledge or other reasons the same 


nationalities. 


ispecies of rock or animal, for example, has often been 
iescribed over and over again under different names, 
i proceeding that impairs its use in scientifie work. 
jlaxonomy, the science of systematic classification, 
The student 
with access to an extensive library and a keen interest 
jin reducing the duplieate names or “synonyms” to the 


remedies these defeets in nomenclature. 


original valid one will prepare catalogues, bibliogra- 


Centennial Notes— 
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phies, or indexes, whichever they may be called, a task 
requiring a comprehensive knowledge of the subject 
under study as well as extreme patience in searching 
the literature. Secretary Henry, the physicist, prob- 
ably because of his association with paleontologist 
James Hall and with Prof. Baird, the naturalist who 
sueceeded him, so appreciated the need for taxonomic 
research that the Smithsonian commenced publication 
on the subject as early as 1864 with F. B. Meek’s 
Within 
two years Conrad’s work on Eocene fossils was issued, 
followed by a comprehensive catalogue of the Mu- 
By 1876 studies 
in paleobotany had progressed to the point that a 
catalogue of Cretaceous and Tertiary plants by Les- 
quereux and later a similar but expanded work by 
Associate Curator Knowlton became necessary for 
proper bookkeeping in this study. 


check list of North American invertebrates. 


seum’s Mesozoic and Cenozoie types. 


Invertebrate paleontology requires the largest num- 
ber of publications to solve taxonomic problems. 
Seudder’s “Nomenclator Zoologicus” (Museum Bulle- 
tin 19, 1882) dealt entirely with the proper classifica- 
tion of fossil and Recent genera. Assistant Curator 
Schuchert’s bibliography of American fossil brachio- 
pods (1897) was the last of such publications in the 
19th century. Since 1900, however, more than 3,000 
printed pages of synonymie bibliographies on Paleo- 
zoie invertebrate fossils alone, particularly echino- 
derms, Bryozoa, and Ostracoda, by members of the 
Museum staff, have been published and distributed to 
the lhbraries and interested students of the world. 

Pioneers in a nation or an organization invariably 
bring its early days to mind. In a scientifie institu- 
tion such as the Smithsonian, even with its varied 
early interests, the term pioneer cannot be so restricted 
because of the new endeavors assumed as time passed. 
Accordingly, the Smithsonian has pioneered in quite 
recent years and expects to do so in the future, fol- 
lowing Seeretary Henry’s original admonition always 
to cooperate to the fullest extent but not to compete 
with any organization doing the same type of work 
equally well. 


The first hundred years of the Smithsonian Institution is the title of a 
finely illustrated, 64-page book by W. P. True, chief of the Editorial 


Division. 


This book, which is being published for wide distribution by the 


Institution, should prove of interest to the readers of Science. 


A new three-cent postage stamp commemorating the Centennial of the 
Smithsonian Institution is being issued on 10 August. 


A Centennial Exhibit is to open on 10 August in the foyer of the National 
Museum Building, Washington, D. C. The exhibit will continue through 


the month of September. 


— 1846-1946 
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The Background of the Smithsonian’s Museum of 
Engineering and Industries 
Frank A. Taylor 


Curator, Division of Engineering, U. S. National Museum 


HE DEPARTMENT OF ENGINEERING 

AND INDUSTRIES of the National Mu- 

seum has its roots in such old and diverse 

activities as the U. S. Exploring Expeditions of 1838- 

42 and the accumulation of experimental physical 

apparatus left by Smithsonian researchers. Its fu- 

ture is directed toward a full-seale development into 

a National Museum of Engineering and Industry 
within the Smithsonian family. 

Though the Department’s collections include some 
of the earliest aecessions of the Institution, its his- 
tory begins about 1880. G. Brown Goode, in charge 
of the National Museum, was convinced then that the 
great industrial expositions had proved the value of 
exhibition as a means of public instruction. He felt 
that if so much could be learned from exhibits that 
were unorganized and largely unexplained, a well- 
planned display of industrial and scientific material 
would be a contribution to education. 

At the same time the old Armory Building and 
several sheds were bulging with collections acquired 
from exhibitors at the Centennial, and the first Na- 
tional Museum Building was nearing completion. 

Dr. Goode drew up a provisional plan for the or- 
ganization of the Museum, which he saw as a museum 
of anthropology in the most comprehensive meaning 
The Museum would exhibit all phases of 
He suggested that ex- 


of the word. 
human culture and industry. 
hibits be grouped to show the development of ideas 
and processes rather than according to geographical, 
racial, or tribal origins. He saw the most primitive 
tools and wares as the beginnings of series tracing 
their development to complicated modern machines or 
structures. Of 64 primary classifications tabulated in 
his plan, 49 related to Arts and Industries. 

When the time came to move into the new building, 
it proved woefully inadequate to house the collections 
then on hand. The fine plan had little chance. A few 
exhibits, originated by Museum people or Smithsonian 
associates for the expositions and preserved intaet, got 
off to a good start. The Section of Fisheries, for ex- 
ample, was launched with evening openings of its dis- 
play, “illuminated with the latest equipment of the 
Brush-Swan Electric Light Company.” Other exhibits 
in this group included Materia Medica, Naval, Archi- 
teeture, Food, Textiles, History, and Ceramics. For- 
estry, Graphic Arts, and Steam Transportation were 
soon added in an attempt to carry out the plan. 

But the pressure for space to house laboratories, sci- 


entific workshops, and the growing collections in yi. 
ural history not only hampered expansion but actually 
crowded out exhibits. So little remained at ); 
Goode’s death that the Department was abolished, ay 
the remaining sections were placed in other depar. 
ments. The surviving sections were Medicine, Graph 
Arts, including Photography, and Technology, whic 
was a catchall for all others of the original activiti« 
The orphaned and poverty-stricken nature of the woy 
is indicated by the fact that a naval officer was a. 
signed to the work headed Medicine, the Museu 
photographer made the Section of Photography hi 
avocation, and the curator of Technology was th 
superintendent of buildings. These men, 
on in spite of obvious difficulties, were the real father 
of the present Department. 

J. Elfreth Watkins was one of these. He came: 
the Museum from a suecessful railroad eareer, to } 
the unpaid curator of Steam Transportation. [i 
visited museums and inspected transportation system: 
abroad at his own expense. His work was so favor 
ably recognized that, without his knowledge, a we 
morial was presented to Congress over the signature 
of practically every railroad official of the country, 
urging the expansion of the transportation collection 
according to Watkins’ plan. The tiny space the 
available to him made the appeal somewhat patheti 
Watkins left the Museum in 1892 to plan and dir 
the outstanding exhibit of the Pennsylvania Railrow 
at the Columbian Exposition and then spent a y 
as the head of the Department of Industrial Arts 
the Field Columbian Museum. When he returned ' 
the National Museum, everything that was left of Ar 
and Industries except Graphie Arts and Medicine We 
grouped under his care; and, as mentioned above, 
was the superintendent of buildings. 

During his tenure he made many original studies 
the field of engineering and railroad history, and 1 
Many of the ra 
old volumes relating to these subjects now in | 
Museum library were secured for his private libra 


erence is still made to his papers. 


while such items as the old locomotives “John Bul! 
and the “Stourbridge Lion” and the eylinder 0! ! 
first steam engine in America represent the qual! 
of the collecting done by him. 

Among his more fortunate later undertakings ¥® 
the creation of a Section of Electricity, with (el? 
C. Maynard in charge. Maynard was an elecirici® 
which at the time meant that he was a physicist, elt 
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rieal engineer, and communications expert. He was 
an associate of Gardner Greene Hubbard and Alex- 
ynder Graham Bell in the promotion of the telephone 
manager of the Bell Telephone System of the Dis- 
Because of Bell’s work in aviation, 
Maynard was also interested in that field and, being 
nf a family of firearms inventors, his collecting inter- 
sts and qualifications were broad. Relies of the avia- 
ion pioneers, the earliest telegraphers, the telephone, 
nud the beginnings of electromotive equipment were 
ecured by him and are among the most valuable 
wehives of these industries today. It is also most 
‘ortunate that he and Watkins were able to select the 
riginal models of basic American inventions from 
he Patent Office collection when that collection was 
at its best. 

As the photographer of the Institution, T. W. 
nillie eolleeted for the Section of Photography so 
puietly that his amazing collection was well formed 
fore the Museum people generally realized it ex- 
sted. Smillie, a leading photographer of his time, 
orked out methods of photographing fish that proved 
valuable in the Fish Commission’s work of propaga- 


Hion; he was in charge of the photographie work for 


he Smithsonian at the solar eclipse at Wadesboro, 
orth Carolina, in 1900; and he assisted Dr. Langley 


bi photographie recording of the infrared spectrum 
and later with his records of birds in flight. 


He wrote 
n color photography and other advanced photo- 
But his collecting will be his in- 
freasingly valuable monument. 


graphic processes. 


The work of these men earried over into the revival 
bi the Department beginning in the years 1910 to 1914, 
Hien the oceupation of the new Museum Building re- 

ased space in the old. This was a fresh opportunity. 
Richard Rathbun, then in charge of the Museum, re- 
Kctivated and revived old sections, added new curators, 
iil encouraged them in their work. Frederick L. 
ewton, in Textiles, and Chester Gilbert, in Mineral 
dechnology, sought the cooperation of industry, and 
bany fine exhibits of current information in these 

lds resulted. World War I interrupted the work 
It its start, but the momentum earried it through, and 
Bier the war the Department 
ection. Exeellent collections 


assumed form and di- 
and exhibits were de- 
eloped in Wood Technology, Organie Chemistry, and 
ledicine, all within the Division of Textiles. The 
resent head eurator took over the Section of Tech- 
logy left by Maynard. The organization was good, 
nd enthusiasm was high, but it ran head on into a 


bock—a Federal economy program. Some of the staff 
+ - . 

't, discouraged, and the old procedure of doubling 
) the work and combining sections was repeated. 


 ellort and knowledge of the men who were left 
Te again spread thinly over impossibly wide sub- 
ate mlm) . . - 
“ls. They did their best to keep up with develop- 


! 
j 
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ments in vastly expanding fields, making selective col- 
lections as opportunity afforded. At the same time 
they were pressing for recognition of the work which 
would raise it to the level of the other departments 
of the Museum and assure it of some continuity of 
effort. 

A step forward appeared to have been made in 1932, 
when the Department was reorganized. For the first 
time it was headed by a head curator, Carl W. Mit- 
man, who could visualize the work and future of the 
Department as a whole. Since 1920 Mitman had urged 
the development of the Department into a position 
comparable with national museums of science and in- 
dustry elsewhere. His work in developing the plan 
for the new Museum of the Peaceful Arts in New 
York (1927) and firsthand inspection of the leading 
museums abroad had been encouraged and recognized 
by the Institution. In facet, his organizing abilities 
were so well recognized that he was assigned to head 
a suecession of Institution-wide activities from 1932 
to the present—to the substantial exclusion of depart- 
The Department still did not have the 
effective organization of the older units of the Mu- 
seum, and its history up to World War II followed 
the earlier pattern. 


mental work. 


The men fortunate enough to be able to devote their 
time to single activities accomplished much. Charles 
Whitebread kept the Division of Medicine abreast of 
modern developments in that field while collecting 
much of consultative value from the past. William 
N. Watkins built the collection of woods to rank with 
the one or two leading collections of the world while 
establishing his own scientific leadership in the taxon- 
omy of woods. The fine national aireraft collection 
owes its present stature almost entirely to the work 
of Paul E. Garber. 

One who worked suecessfully against the handicap 
of a fantastically broad field is Dr. Lewton, recently 
retired curator of Textiles. Dr. Lewton was ealled to 
the Museum in 1912 by Dr. Rathbun to head the re- 
vived Division of Textiles. He had had eight years 
with the Commercial Museum of Philadelphia as 
curator of economie botany, followed by distinguished 
service with the U. S. Department of Agriculture as 
a specialist in the breeding and acclimatization of 
Most valuable to 
the Museum were his friendships with the manufac- 


tropieal plants, particularly cotton. 


turers he had previously contacted to determine the 
qualities of raw cotton most desired by them for his 
At the Museum he 
dug into and salvaged what was recoverable of the old 
collections of foods and textiles, fought the dispersal 
of the Division of Medicine, and undertook to act as 
He was 


guidance in the breeding work. 


its head until a curator could be found. 
handed almost immediately the whole field of animal 
and vegetable products, together with forestry, and 
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in addition was required to perform the rough ground- 
work of reviving the Division of Mineral Technology. 
Without guidance, he set up a plan of organization 
for the development of these varied collections, but the 
implied necessity of implementing the organization 
with additional staff brought it an unenthusiastie re- 
eeption. The plan recognized the threefold substance 
ot the work: the custodial, or preservation of govern- 
ment-owned relies as required by law; the exhibition 
for public education and information (as well as for 
Institutional advertisement and public relations) ; and, 
in his mind most important, the development of reeord 
study eolleetions of authenticated specimens of all of 
the industrial raw materials and foods. He included 
in the last the study collections of models and ma- 
Applied to 
his very broad field, the plan imposed a large task on 


chines representing important inventions. 
him. With several sections of it in able hands, still 
too much was left for one man. That he did so well 


with all of it is a tribute to his skill and industry. 
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World War II shifted the emphasis from the deyg, 
opment of the collections to the immediate and off, 
tive use of the collections and the expert skills of ,, 
staff. 
in an almost ineredible variety of ways. 


The Department performed ereditable sey, 
Practical 


Y 
ay 


every collection was consulted for solutions of proh 
lems and ideas on materials and processes to wage thy 
war effectively. Wasteful reinvention of older je, 
was frequently made unnecessary by the existence y 
an example of the old item, or the time for deyelyp, 
ment was shortened if an old idea was found to be: 
solution. 

Since the cessation of hostilities the Departmen 


work is returning to normal. Collections have )e 


_returned from protective storage, and staff membey 


are returning from service. The objective for { 
future is a department of national significance, wy 
staff and sections adequate to the purpose of esta) 
lishing the National Museum of Engineering 


Industry. 


A Century of Progress in Smithsonian Biology 


Remington Kellogg 


Curator, Division of Mammals, U. S. National Museum 


HE SMITHSONIAN INSTITUTION from 
the very first was speeifically charged with 
the responsibility for maintaining a museum. 

In December 1850 Assistant Seeretary Baird sub- 
mitted to Secretary Henry a detailed program of mu- 
seum activities, which ineluded provisions for the 
scientific 
the 
original endowment, the Institution was founded “for 


stimulation of scientific research and for 


and educational publications. As specified in 
the increase and diffusion of knowledge among men.” 
Since the financing of “explorations in deseriptive 
natural history” was the sole biological objective listed 
by Secretary Henry in the fall of 1847, when he pre- 
sented the plan for the organization of the Institution 
under the terms of the Smithson bequest. the spon- 
was naturally in accord with this 


sored research 


directive. To inerease the existing knowledge of ani- 
mal and plant life, various steps were taken to stimu- 
late the collection of such materials and to encourage 


To dif- 


fuse the knowledge that resulted from studies on these 


original investigations by competent workers. 


collections, the Institution made provision for assis- 
tance in the preparation of illustrations and for the 
publication of monographs, revisions, and preliminary 
papers. 

The descriptive zoologist or botanist is concerned 
primarily with establishing the diagnostic characters 
that differentiate living forms. By assembling for 
minute comparative study large series of specimens, 


all uniformly prepared or preserved, from all possi 
localities, taxonomists have been enabled constantly ¥ 
advance human knowledge. Consequently, the descp 
tive phase of natural history is by no means stati 
since the relative importance of characters selecte 
having diagnostic significance is continually Deu 
scrutinized, 

The accumulated studies on the collections thus | 
vide a means of measuring the progress made 11 | 
branch of biology during the past 100 years under‘ 
The 1 


nie 


ural-history colleetions assembled under the aus} 


sponsorship of the Smithsonian Institution. 


of the Smithsonian were originally largely ot 
American, but in the course of time expeditions \ 
Study of these mat 
rials, as here described, has helped to elucidate" 
Since these ci! 


tributions to natural history have resulted from 


sent to all parts of the world. 
floras and faunas of these regions. 


vestigations made by staff members, collaborators, 
others aided by the Institution, it will be conven" 
to review the the 10 
curators have had the responsibility for the impr’ 


progress in divisions Wie 


ment and eare of the eolleetions. 


MAMMALS 


Shortly after entering on his duties as assistant 8 
tary in 1850, Spencer F, Baird brought his private“ 
lection to Washington, from Carlisle, Pennsylvania, ib 
about the same time the Smithsonian Institution @!" 
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sperm whales (1871), and insectivores (1875). 


) August 1946 


viated 2 Small amount for activities related to natural 
: jistory. Baird was able also to have surgeons and field 
aturalists assigned to the various government explora- 
tions and surveys that preceded the construction of the 
Hirst transcontinental railroads, and from them, as well 
ys from other expeditions to which the Iustitution con- 
tributed financial support, voluminous collections were 
Feceived. 1858 by 
Htransfer from the Patent Office the mammalian materials 


To these two sources were added in 
Roilected by the U. 8. Exploring Expedition (Wilkes, 
B s3842 and other early government collections were 
eceived in 1861-62, when the National Institute was dis 
saird utilized these combined collections in the 
(1857), 


which for more than 30 years constituted a standard ref- 


ko lved. 


| 


I reparation of his ‘‘ North American Mammals’? 


erence work. 
Baird 


obtained the cooperation of most of the competent Amer- 


To inerease the knowledge of natural history 


icin naturalists of that time, including Harrison Allen, 


who in 1864 published his monograph on North American 
Bats. In the early 1860’s, when Theodore N. Gill, emi- 
Sent as an ichthyologist, was young and ambitious, he 
q mmenced the preparation of a series of synoptic re- 


Sports on the vertebrates. Although this work was never 
7 mpleted, Gill did publish reports on the seals (1866), 
The most 
scomprehensive of these studies was his arrangement of 


the families of mammals (1872). 


\n examination of the Annual Reports of the Institu- 


ion shows that no one was directly in charge of the co! 
lection of mammals prior to 1879 and that they were 
During that 
S. National Museum was organized by G. 


ee a ee 


obably eared for personally by Baird. 
q ar the U. 
Brown Goode in accordance with instructions from Baird, 
kid Elliott Coues was designated as curator of Mammals 
Mithout compensation. Coues had previously written an 
Eiecdunt of the fur-bearing mammals (1877) and in co 
futhorship with J, A, Allen a quarto tome entitled 

‘Monographs of North American Rodentia’’ (1877). 

In 1881, Frederick W. True, librarian of the Nationa! 
Hluseum, beeame acting curator of Mammals, a post he 
held until 1908. He had been designated head curator 
t Biology on 1 July 1897, and had charge of the library 
hud exchanges as assistant secretary of the Smithsonian 
Jnstitution from 31 May 1911 until his death on 25 June 
1914. True achieved world-wide recognition for his ceta- 
rean researches, of which the most notable were the re- 
lews of the dolphins and smaller-toothed whales of the 
‘amily Delphinidae (1889), the whalebone whales of the 
Western North Atlantie (1904), and the beaked whales 
the family Ziphiidae (1910). 

Gerrit S. Miller, Jr., came to the National Museum in 
1898 from the Bureau of Biological Survey and until his 
vetirement at the end of 1940 had the actual responsi- 
Dility of caring for the mammal collection. During those 

- years Miller took a leading part in the general ad- 
‘nce of mammalogy. He was the author of nearly 400 

ublications, dealing for the most part with mammals 
ind including ‘‘The families and genera of bats’ 


(1907), «Mammals of Western Europe’? (1912), ‘‘North 
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American Recent mammals’’ (1924), and with Glover M. 
Allen the ‘‘American bats of the genera Myotis and 
Pizonyx’’ (1928). 

Leonhard Stejneger was a member of the commissions 
that investigated for the U. S. Government the fur-seal 
herds of the North Pacifie in 1895, 1896, and 1897. In 
1922, at the request of the Department of Commerce, 
he visited again the northern fur-seal rookeries to deter- 
mine the changes that had taken place since the inter- 
national agreement of 1911. 

Other important contributions! were made by Mareus 
Ward Lyon, Jr., who was appointed aid in the Division 
of Mammals in 1898 and resigned as assistant curator 
in 1912. While a member of the staff Lyon completed 
for publication the ‘‘ Classification of the hares and their 
allies’’? (1904) and the ‘‘Treeshrews: an account of the 
(1913). Ned Hollister 
transferred to the division from the Bureau of Biolog- 


mammalian family Tupaiidae’’ 


ical Survey in 1910, but in 1916 he became superin- 
tendent of the National Zoological 
held until his 1924. 
straight thinking is best shown in his taxonomic revisions 


ark, a position he 


death in Hollister’s capacity for 


of the muskrats, minks, grasshopper mice, and prairie 


dogs. His major contribution is generally considered to 
be ** Kast African mammals in the United States Na- 


tional Museum’’ (1918-23). 

For his explorations in the Malay Archipelago and else- 
where between 1888 and 1923, William L. Abbott will be 
classed among the most interested and generous benefac- 
tors of the Smithsonian Institution, and although he did 
not engage in taxonomic studies, large collections of nat- 
ural-history specimens were made available by his efforts 
Edgar Alexander 
the 
many years as a collaborator, not only was the collector 


to those who were so interested. 


Mearns, who was associated with Institution for 
of large numbers of mammals and birds but also pub- 
lished one volume on ‘‘Mammals of the Mexican boun- 


dary of the United States’’ (1907). 
BIRDS 


For many years, during the formative period of Amer- 
ican ornithology, the center of systematic studies on 
North American birds was loeated at the Smithsonian, 
where through the efforts of Baird the first large North 
American bird collection was assembled. Included among 
the older publications on birds that had considerable in- 
fluence in stimulating and advancing the study of orni- 
North (1858), by 
Baird, and the revised edition (1860) under the same 


thology were ‘‘ Birds of America ’’ 


title but published under the joint authorship of Baird, 
John Cassin, and George N. Lawrence. 

A considerable number of bird students were given 
facilities for study by Baird, and one of these was Elliott 
Coues, an accurate worker noted for fluency and versa- 
tility in writing and the author of ‘‘Key to North 

1 Remington Kellogg, author of this article, came from the 
Bureau of Biological Survey to the Division of Mammals in 
1928 as assistant curator, succeeding to full curatorship at 
the retirement of Mr. Miller in 1940. Dr. Kellogg’s principal 
contributions to mammalogy have been concerned with ma- 
rine mammals, both fossil and Recent. Also, he has par- 


ticipated in several international conferences on the regula- 
tion of whaling.—Editor. 
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American birds’’ (1874), which 
through five editions. The bird biographies prepared by 
Coues for his ‘‘ Birds of the Northwest’’ (1874) are still 


considered to be among the best. 


subsequently passed 


After serving an apprenticeship from 1867 to 1869 as 
zoologist with the Geological Survey of the 40th Parallel 
under Clarence King, Robert Ridgway became a regular 
member of the Smithsonian staff. At first Ridgway was 
given the exacting task of preparing the technical de- 
scriptive material and certain of the illustrations for the 
treatise entitled ‘‘History of North American birds’’ 
(1874-84), which appeared under the co-authorship of 
Baird, T. M. Brewer, and Ridgway. Subsequently, ‘‘A 
manual of North American birds’’ (1887) was published 
by Ridgway, and a few years later he commenced work 
on the monumental ‘‘ Birds of North and Middle Amer- 
ica’? (8 vols., 1901-19), which, however, was not com- 
pleted during his lifetime. Dissatisfied with the inade- 
quacy of the color terminology employed in technical 
descriptions of birds, Ridgway devised a plan for stand- 
ardization of the named colors. The first edition was 
title ‘‘A 
naturalists’’ (1886) and a second, more comprehensive 
‘*Color standards and 
(1912), was underwritten by the author aided by his 
friend José C. Zeledén, of Costa 


During the early years of his association with the 


issued under the nomenclature of colors for 


edition, color nomenclature’’ 


Rica. 


National Museum, Leonhard Stejneger devoted consider- 
able time to avian studies. In addition to those dealing 
with the Japanese and Hawaiian avifauna, Stejneger 
made important contributions to ornithology in ‘‘Out- 
lines of a monograph of the Cygninae (swans) ’’ (1882), 
ornithological explorations in the Com- 
mander Islands and in Kamtschatka’’ (1885), and 
‘*Natural history of birds’’ in the Standard Natural 
History (1885). 

Charles W. 
to curator in the interval between 1893 and 1932. 


‘*Results of 


tichmond successively advanced from aid 
Most 
Aside 


from an unpublished card index of avian scientific names, 


of his life was devoted to bibliographic research. 
which currently is widely used as a research tool, Rich- 
mond will be remembered for several installments of 
‘*Generic names applied to birds’’ (1902-27). 
Extensive contributions to our knowledge of the birds 
of Eastern Asia, Malaya, the East Indies, and the Philip- 
pines have been made by members of this Division. 
Joseph H. Riley, who joined the staff as aid in 1896 
and subsequently was promoted to assistant and associate 
curator, worked first with West Indian birds and then be- 
came a specialist on far eastern birds, particularly those 
of Mongolia, China, Siam, Malay Peninsula, northern 
Celebes, and islands off Sumatra and Borneo. Charles 
W. Richmond and Harry C. Oberholser, of the Bureau of 
Biological Survey, published a number of reports on the 
large collections of birds made by W. L. Abbott in the 
Dutch East Indies. Collections made by Abbott also 
formed the basis for ‘‘The bird fauna of the West 
Sumatran Islands’’ (1944) by 8S. Dillon Ripley. With 
firsthand information gained from two years’ experience 
in the field (1935-37), Herbert G. Deignan, associate 
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curator of Birds, wrote ‘‘The birds of northern 1), 


land’’ (1945). 


zoology, summarized the results of his field experie,,, 


in eight papers on Philippine birds (1905-16). 


The most comprehensive studies on the birds of gy, 
of the larger West Indian islands have been made hy», 
Alexander Wetmore, secretary of the Smithsonian }, 
stitution, has reviewed the avifauna of two of they 
islands in ‘‘ Birds of Porto Rico’’ (1927-28) and in joj, 


authorship with B, H. Swales, ‘‘The birds of Haiti 
the Dominican Republie’’ (1931). 
the field data for his ‘‘Observations on the 
Argentina, Paraguay, Uruguay, and Chile,’’ published 
the 1926. 


Museum in Numerous contributions to 4) 


paleoornithology of North America have also been maj 


by Wetmore. 


Herbert Friedmann, who accepted the curatorship ¢ 


Birds in 1929, has published reports on the birds 


Ethiopia and of Kenya Colony (1930, 1937), and six 


the death of Ridgway has continued the publication « 


‘* Birds of North and Middle America.’’ 
During September 1883, Charles Emil Bendire accep: 
Baird’s invitation to organize the collection of bird egy 


a task he continued to perform as honorary curator 
the Department of Oology until his death in 1897, } 
collated all 


North American birds, with special reference to th 


dire available data in ‘‘ Life histories 
breeding habits and eggs’’ (1892-95). 
sendire, William L. Ralph was appointed custodian 


the egg 


gg collection, and following the latter’s deat! 


1907 these duties were assumed by the curator of Biri 
More recently, Arthur Cleveland Bent, collaborator, | 
attracted wide notice for his comprehensive ‘‘ Life 

tories of North American birds,’’ of which 14 voli 


have now been published by the National Museum. 


REPTILES AND AMPHIBIANS 


In the decade notable for exploration, large num! 
of reptiles and amphibians were received from tlie ! 
naturalists of the various government parties surve! 
the United States 
parallels for a transcontinental railway. 
Baird 


Girard on the herpetological collections, and by 18»! 


and Mexican Boundary and 
Consequen 


work was begun without delay by 


‘*Catalogue of North American reptiles in the Muse! 
of Smithsonian Institution’’ was published. Girard s! 
sequently (1858) published the volume on herpetol0 
for the U. S. Exploring Expedition (Wilkes, 1838~- 
3aird was the author of the ‘‘Reptiles’’ of! 
United States and Mexican Boundary Survey (155%). 


Edward Drinker Cope, the master naturalist i” ' 


while 


estimation of Henry Fairfield Osborn, began his stu’ 
on the herpetological collections of the Institution 

1860, and for many years thereafter incoming collect” 
were sent to him for study and report. As a result! 
this collaboration, the Smithsonian Institution publishe 
for Cope ‘‘The Batrachia of North America’’ (1° 
and ‘‘The crocodilians, f No 
America’’ (1900). 
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When the National Museum was organized in 1878, 
jenry Creey Yarrow, an Army surgeon whose time was 
argely taken up by official duties at the Army Medical 
brary, 3aird 
yrator of Herpetology, a post he felt impelled to re- 
inquish in Mareh 1889. 
nared two reports on herpetological collections made 
nile detailed as surgeon and naturalist to the U. S. 
beographical and Geological Explorations and Surveys 
ost of the 100th meridian. The main task undertaken 


was induced by to serve as honorary 


Prior to this, Yarrow had pre- 


by Yarrow at the Museum was the preparation of the 
‘(heck list of North American Reptilia and Batrachia, 
ith eatalogue of specimens in the U. S. National Mu- 
um?? (1883). 

> From March 1889 until February 1943, 
f Reptiles and Batrachians was supervised by Leonhard 
sound and carefully 
that branch 
stejneger one of the world’s foremost authorities, were 
‘The poisonous snakes of North America’’ (1895), 
The herpetology of Porto Rico’’ (1904), and ‘‘ Herpe- 
} > (1907). Al- 
ough his seientifie investigations were curtailed some- 
after 1911, 
W. True as head curator of Biology, 


the Division 


Among the considered 


mtejneger. 


putributions to of zoology, which made 


ology of Japan and adjacent territory 


at by 


Mat by administrative responsibilities when 


Biejneger was engaged for many years in the prepara- 
a 
D 


a general revision of North American turtles, but 


On of 


ly one section of this study, entitled ‘‘ Notes on the 
erican soft-shell turtles with special reference to 


was completed for publica- 
ion. Because of his wide knowledge of systematic zool- 
gv and his ability as a linguist, Stejneger took a promi- 
t part in the formulation of the eode of zoological 
omenclature, beginning with the Fifth 
poological Congress, held at Berlin in 1901. 
| Doris M. Cochran became aid to Stejneger in 1919 and 
I tle ensuing years was promoted through the grades to 
Associate curator in charge, Reptiles and Batrachians, in 
March 1943. In addition to a number of shorter articles, 
pe is the author of ‘‘The herpetology of Hispaniola’’ 
1941 


; myda agassizii’’ (1944), 
. 

¥ 

4 . 
International 


FISHES 
j\fter having shown marked aptitude for scientific 
fork as a student and as 


i 


assistant of Louis Agassiz, in 

fall of 1850 Charles Girard began his association 
ith the Smithsonian, where for 10 years he was Baird’s 
icipal assistant, preparing reports on the cold-blooded 


DYrt ¢ br: at 


es received from government sources. Girard 
Hs the author of 42 papers on fishes, including a study 
North American minnows (Cyprinidae) and a mono- 
aph of the sculpins (cottoids), and was accorded high 
nk among the descriptive zoologists of that period. 
Through Theodore Nicholas Gill was 
cluded in 1859 in the group who were being paid for 
 €6Preparation of zoological reports for the North- 
estern 33 


' 
I 
| 
| 


Baird’s influence, 


undary Survey, and the following year he was 


Prking on the fish report for the North Pacifie Ex- 


pring Ey Gill became a member of the Smith- 


Between 1865 and 1874 he was 


pedition. 


Mian staff in 1861. 


charge oft 


of the Smithsonian library deposited in the 
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Library of Congress. For almost 40 years after 1874 
Gill was a volunteer worker in the Institution. As an 
analytical taxonomist, he possessed an unrivaled knowl- 
edge of the scientific literature, and his scholarly treatises 
on fishes reveal a keener understanding of the significance 
of structure in classification than that shown by most of 
his contemporaries. Gill published 388 papers on fishes, 
of which the most outstanding contribution was the ar- 
rangement of the families and the diagnostic analyses of 
the genera included in certain families. 
parental care and other 


Ilis papers on 
phases of the natural history 
of fishes were particularly noteworthy. 

Having spent two summers on the coast of New Jersey 
and subsequent seasons at Woods Hole, Massachusetts, 
and Eastport, Maine, Baird was so impressed with the 
importance of a thorough investigation of the factors 
responsible for the decrease of food fishes 
North coasts that he assisted a 
friend in drafting a bill for such an inquiry. 
sulted in the 


along the 
senatorial 

This re- 
Congress of the U. 8S. Fish 
Commission in 1871, and Assistant Secretary Baird was 


American 
creation by 


appointed to serve without salary as commissioner. 

George Brown Goode was brought by Baird to Wash- 
ington in 1877, and was given increasing responsibilities 
in the direction of the National Museum and the Fish 
Commission, both of which were outgrowths of activities 
fostered by the Smithsonian. His interest in the eco- 
nomic aspects of ichthyology led to the publication of 
the natural and economic history of the « 
haden (1879). 

Another able Tarleton Hoffman 
to the National Museum from Pennsylvania as 


eurator of 


\merican men- 
investigator, Bean, 
came 
Goode’s colleague and held the position of 
Fishes from 1880 to 1895. He became a leading author- 
ity on American fresh-water fishes and with G. Brown 
1895. In 


Bean also 


Goode published ‘‘Oceanie ichthyology’’ in 
addition to his noteworthy taxonomic studies, 
became the most distinguished fish culturist in America. 
His brother, Barton A. Bean, was in charge of the fish 
collection from 1895 to 1932 and published a number of 
A. Bean’s 


articles on deep-sea and fresh-water fishes. B. 


suecessor, George 8S. Myers, remained with the National 
Museum from 1933 to 1936 and in that interval described 
some remarkable deep-sea fishes, oviparous cyprinodonts, 
Asiatie 
curator of Fishes, 


and and South American fishes. The present 
Leonard P. Schultz, took 


the Division in 1936, and since then his main contribu- 


charge of 


tions have been studies on the fishes of Phoenix and 
Samoan Islands and the fresh-water fishes of Venezuela. 

The fish collection of the National Museum has con- 
stituted the basis for a large number of technical revi- 
sions and monographs by David Starr Jordan and his 
associates, including Alembert W. Brayton, John O. 
Snyder, Edwin C. Starks, Henry W. Fowler, Barton W. 
Charles H. Gilbert, 


and Carl H. Eigenmann, as 


Evermann, 
Meek, 
Hildebrand and other members of the Fish 
Service. 

Hugh M, Smith, 
eries (1913-22), adviser in fisheries 


Joseph Swain, Seth E. 
well as by S. F. 
and Wildlife 


formerly U. S. Commissioner of Fish- 
to the Siamese Gov- 
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ernment (1923-35), and after 1922 associate in zoology 
in the National Museum, prepared before his death in 
1941 ‘‘The Thailand ’’ 
(1945). 


fresh-water fishes of Siam, or 


INSECTS 


From most of the government expeditions the Smith- 
sonian received large quantities of zoological specimens, 
sometimes more than could be handled readily by the 
staff, and consequently some provision had to be made 
for the storage and preservation of such materials. 
Thus, in accordance with the original plan adopted for 
fostering scientific research both at home and abroad, 
most of the insects were forwarded to prominent ento- 
mologists, the orders being distributed as follows: Cole- 
optera to John Lawrence LeConte, George Henry Horn, 
Ulke; Uhler ; 
Orthoptera to Samuel H. Scudder and Cyrus Thomas; 


and Henry Hemiptera to Philip Reese 
Lepidoptera to William Henry Edwards, John Goodlove 
Morris, James Brackenridge Clemens, and Richard Har- 
Stretch; 


Geneva, Switzerland, Edward 


per Hymenoptera to Henri de Saussure, of 
Norton, 


send Cresson, Sr.; Diptera to Hermann Loew, of Vienna, 


and Ezra Town- 
and Baron Carl Robert Osten Sacken, a Russian diplo- 
The 


records also show that among other arthropods the myria- 


mat; and Neuroptera to Hermann August Hagen. 


pods were distributed to Horatio Charles Wood and the 
According to the An- 
nual Report of the Smithsonian for 1868, ‘‘ali of the 
specimens of insects which have been collected by the 
divided for 
study and arrangement, to be reclaimed at any time 


spiders to James Henry Emerton. 


institution have been among collaborators 
when required by the institution.’’ 

In the interval between its founding and 1868, the 
Institution thus materially aided the study of entomol- 
ogy, not only by making collections in that branch of 
zoology available to qualified investigators but also by 
arranging for the preparation and subsequent publication 
of a series of memoirs in which would be recorded the 
state of knowledge at that time. In 1865, however, it 
was announced that the insects received had been placed 
as usual in charge of the Entomological Society of Phila- 
delphia, and this policy seems to have been continued 
1874, when it was decided to make the De- 
partment of Agriculture the repository. Nevertheless, at 
least 1868 was turned 


to Townend Glover, who had received in the winter of 


until about 


one collection of insects in over 
1853-54 an appointment in the Bureau of Agriculture 
of the Patent Office to collect ‘‘statistics and other in- 
formation on seeds, fruits and insects.’’ 

1878, Charles 
Valentine Riley was appointed entomologist to the U. S. 


Following the retirement of Glover in 


Department of Agriculture. The present entomological 
date 1881, 
when’ Riley deposited his collection in the National Mu- 


collection does not from much earlier than 
seum and was designated honorary curator of Insects. 
When, in 1886, the Museum appointed John D. Smith 
as assistant curator of Insects, Riley formally trans- 
ferred the entire insect collection, then numbering 115,000 


specimens. Riley retired in 1894 with the intention of 
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devoting the rest of his life to research, but was killed 
in September 1895. 

With the appointment of L. O. Howard in 1395 ,, 
successor to Riley in the Department of Agriculty), 
and as honorary curator of Insects in the National 
Museum, several of his economic staff were designate, 


as custodians. Among them were D. W. Coquillett ¢ 


t for 
Diptera, William H. Ashmead for Hymenoptera, F. rN 
Schwarz for Coleoptera, Harrison G. Dyar for Lepidop. 
and Nathan These mey 
and their successors were recognized as authorities fy 


tera, 3anks for Arachnida, 
the groups under their charge, and while they wey, 
expected to perform their official duties of identifying 
insects for the Department they were also charged wij) 
the responsibility of classifying, improving, and increas 
ing the reference collections. 

John B. Smith held the position of assistant curat 
of Insects for approximately three years and _ subs 
quently, following his acceptance of the office of stat 
entomologist of New Jersey, attained considerable pro 


nence as an economic entomologist. Although no assis 


tant curator was appointed for eight or nine ye: 
after Smith’s departure, Martin L, Linell, an aid, to 
eare of the collection until his death in 1896.  Linell’s 


reputation as an entomologist rests chiefly on his re) 
on the beetles of the Galapagos Islands. 

As stated previously, William H, Ashmead was detailed 
by Howard in 1895 with the concurrence of the adminis 
trative officials of the National Museum to be custod 
On 1 July 1897, however, h 


transferred to the position of assistant curator, Divis 


of the Hymenoptera. 


of Insects, and continued in the employ of the Mus 
April 1908. 
originality and general were 
of the flies’’ 
‘*Classification of the chalcid flies’’ (1904). 


until Especially noteworthy as regaris 
his men 
(1900 
Ashmead $ 


studies on the parasitic Hymenoptera constitute the bass 


usefulness 


‘* Classification ichneumon 


for all similar work of recent years. 
James (. Crawford succeeded Ashmead as _ assistalt 


curator of Insects in May 1908 and was promoted 
associate curator in 1911. Until March 1919, when le 
the U. S. Department of Agricultv 


Crawford was chiefly occupied with the reorganizatio 


transferred to 


+e 


the insect collection and was responsible for the ista- 
ment of a unit system for the storage of specimens, tl? 
greatest single contribution to the preservation 0! 
collection. 

John M. Aldrich, honorary custodian of Diptera si 
December 1918, was appointed associate curator, Divisi" 
of Insects, on 4 April 1919 and advanced to curato 
1 July 1928. 
Diptera or 


Two publications, ‘‘Catalogue of \o™ 


American two-winged flies’’ (1904 
1916) 


‘*Sarcophaga and its allies in North America’’ 
on which Aldrich’s reputation as an entomologist ma"! 
rest, were printed before he came into association 4 
the Museum. Subsequently, after visiting Europea 
museums, Aldrich became interested in determining ' 
true identity of early described species of muscoil ts 

Following the death of Aldrich on 27 May 1994, ™ 


vacaney in the Division of Insects was filled on | ' 
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1934 by transfer of Edward A, Chapin from the Bureau 
of Animal Industry. Chapin has written generic revi- 
sons of the elerids, searabaeids, and coccinellids. Rich- 
# &. Blackwelder, the present associate curator, came 
4) the Division as assistant curator during July 1940. 
previously, aS the recipient of the Walter Rathbone 
pacon Traveling Scholarship, Blackwelder was enabled to 
visit certain Caribbean Islands and to collect the neces- 
ary materials for his ‘‘ Monograph of the West Indian 
beetles of the family Staphylinidae’’ (1943). 


MARINE INVERTEBRATES 


William Stimpson, a student of Louis Agassiz and 
naturalist for the North Pacifie Exploring Expedition 
emmanded by Commodore Ringgold and Captain Rodg- 
ers, on his return in 1856 began the preparation of his 
report at the Smithsonian Institution. Stimpson seems 
to have been, nominally at least, in charge of the collee- 
tion of invertebrates in the Institution until 1865, when 
he was appointed curator and secretary of the Chicago 
When Stimpson died in 1872, he 
left an enviable reputation for his work on the inverte 


\eademy of Sciences. 
brates. The collections made by him while he was at- 
ached to the North Pacific Exploring Expedition, as well 
es more than 10,000 jars of the Smithsonian collection 
f Crustacea, then the largest of its kind in the world 
uid including many of James D. Dana’s types from the 
(Wilkes, 1835-42), 
jtally destroyed in the Chicago Academy of Sciences 
hy the disastrous fire of 8-11 October 1871. 

to the 
ier expeditions, numerous investigations of the seas 


S. Exploring Expedition were 


In addition invertebrates received from these 
ul fresh waters conducted from vessels belonging to the 
l.S. Fish Commission as well as from others under pri- 
ite auspices brought together a large amount of mate- 
il for the study of the lower forms of aquatie life. 
nor to 1880 funds at the disposal of the Institution 
ere not adequate for the employment of someone to 
sume direct care of the invertebrate collections. It is 
lerefore fortunate that these collections were examined 


) 


tom time to time by competent naturalists searching for 
haterials to further their own studies, and in this man- 
W. H. Dall, who had a 
peclal interest in mollusks, had paid the 
ire and preservation of other groups of marine inverte- 


her their safety was assured. 
attention to 
‘ates and in reeognition of these voluntary services had 
‘eh designated curator of Marine and Aquatie Inver- 
brates in 1879, 
‘Richard Rathbun was appointed in 1878 scientific as- 
ant to the U. S. Fish Commission, whose collections 
ere then in New Haven, Connecticut. In 1880 Rathbun 
‘“S transferred from New Haven to Washington, where 
€ subsequently beeame curator of Marine Invertebrates 
the National Museum, a position he held until 1914, 
though he was made assistant secretary in charge of 
¢ National Museum in July 1898. Rathbun specialized 
the economie aspects of marine biology, and his report 
M the natural history of the crustaceans, worms, radiates, 


iy) : ee . . 
I sponges is recognized as a work of highest value. 


he of ° P P . 
t the most important contributions to marine eco- 
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nomic zoology is his survey of ocean temperatures. The 
copepods collected and identified by Rathbun formed the 
basis for the report on the Woods Hole region by Charles 
1932. Rathbun’s contributions to our 
knowledge of the echinoids and parasitic copepods are 
equally well known. 


B. Wilson in 


Prior to his appointment on 13 January 1890 as assis- 
the Division of Marine Invertebrates, 
Jenedict had been naturalist on the U. S. Fish- 
The most noteworthy publica- 


tant curator in 
James E. 
eries steamer Albatross. 
tions of Benedict until 1909, when he was placed in 
charge of the Museum exhibits, were those relating to 
the hermit crabs, king and rock crabs, and the small 
lobsterlike crustaceans of the family Galatheidae. 

Mary Jane Rathbun, a sister of Richard Rathbun, re- 
ceived world-wide recognition for her rescarch on recent 
and fossil decapod crustaceans. Her monographs on the 
grapsoid, spider, cancroid, oxystomatous, and allied crabs 
of America and the fresh-water crabs of the world in 
particular are recognized as outstanding contributions. 
She came to the National Museum in 1886 and resigned 
in 1914 but continued her association with the Institu- 
tion as honorary associate in zoology until her death in 
1943. 

Her successor, Waldo La Salle Schmitt, became curator 
of the Division of Marine Invertebrates in 1920 and a 
specialist in carcinological research, publishing accounts 
of the decapod crustaceans of California, nonbrachyuran 
decapods of the American Museum Congo Expedition, the 
penaeid shrimps collected by the F.I.S. Endeavour in 
Australian seas, the mantis shrimps (stomatopods) of 
the West Coast, and the fresh-water dAegla of South 
America. 

From 1900 until his retirement as associate curator in 
March 1944, Clarence R. Shoemaker was engaged in 
revisionary studies on the amphipods, the results of 
which were published in various publications. Special 
mention is made of his reports on the amphipods of the 
Canadian Arctic, Hudson and James Bay, and Bermuda. 

With the limited funds at its disposal, the Institution 
has never been in a position to employ enough specialists 
for the furtherance of research on all the phyla in the 
animal kingdom, but has had to rely on the interested 
cooperation of specialists in other institutions for the 
preparation of reports as well as for the identification 
Some of the 
zoologists in North America between 1870 and the pres- 


of such materials. most distinguished 
ent time have based memoirs largely on invertebrate 
materials in the National Museum. 

Over the years, first James M. Flint and later Joseph - 
A. Cushman have materially benefited the collection by 
The Institution 


has published a number of Cushman’s comprehensive 


the identification of the Foraminifera. 


memoirs, notably ‘‘A monograph of the Foraminifera 
of the North Pacific Ocean’’ (1910-17) and ‘‘The 
Foraminifera of the Atlantic Ocean’’ (1915-31). The 
opalinid protozoans, salps, and pyrosomas were described 
by Maynard M. Metcalf. 

The sponges have been studied by Alpheus Hyatt, 
Edward Potts, H. V. Wilson, and M. W. De Laubenfels. 
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For many years Charles Cleveland Nutting was the chief 
cooperating specialist on the hydroids, and afterward 
assistance was given by C. McLean Fraser. Many of 
the jellyfish were included in the publisned works of 
Alfred G. Mayer. The siphonophores obtained on the 
eruises of the Albatross were reported on by Henry B. 
Studies by Addison Emory Verrill on the 
coelenterates while employed by the U. 8. Fish Commis- 
sion constitute one of his chief contributions to inverte- 


Bigelow. 


brate zoology. Oscar Carlgren was the author of several 
papers on the anemones, and Walter K. Fisher revised 
The nemerteans have been the subject 
of special studies by Wesley R. Coe. From 1914 to 1929, 
Harry K. Harring, custodian of the Trochelminthes, in 
collaboration with Frank J. Meyers, advaneed our knowl- 


the hydrocorals. 


edge of this phylum. 

Since 1912, Raymond C. Osburn has assisted with the 
identification of the bryozoans (Molluscoidea). Frank 
Smith and Gordon E, Gates devoted most of their lives 
to studying earthworms. Among the authorities who 
have contributed to our knowledge of the marine annelid 
worms (polychaets) are James E. Benedict, A. L. Tread- 
well, and Olga Hartman. The gephyreans were at one 
time identified by Henry B. Ward and R. V. Chamber- 
lin; the most detailed report, however, was published 
by John Hiram Gerould. A comprehensive study of the 
echiuroid worms was recently completed and published 
by Walter K. Fisher. 
ted to J. Percy Moore for identification. 
cialists, including Edmund B, Wilson, Leon J. Cole, Wm. 
Allen Hilton, and Joel Hedgpeth, have studied the sea 


Many of the leeches were submit- 
Several spe- 


spiders (Pyenogonida). Another recognized authority, 
Henry A. Pilsbry, has identified the barnacles (Cirri- 
pedia), although H. Boschma did some work on the 
rhizocephalans. 

Reference should also be made to the work of Chancey 
Juday with the Cladocera. Of special interest and im- 
portance is the work of Charles Dwight Marsh with the 
fresh-water copepods. Reports on the collections of 
mysid shrimps have been prepared by Wm. M. Tattersall. 
Harriet Richardson, later Mrs. Searle, a voluntary col- 
laborator since September 1896, is best known for her 
studies on the isopods and especially for her ‘‘ Monograph 
of the isopods of North America’’ (1905). Indispensable 
the of the 
shrimps were made by H. J. Hansen. As regards the 
crayfish, Walter Faxon and W. P. Hay were the chief 


collaborators, and Robert Payne Bigelow was the author 


contributions to classification euphausid 


of fundamental studies on the stomatopods, 

The ascidians or sea squirts (Urochorda) were reported 
on in part by William E, Ritter and by A. G. Huntsman 
and more fully by Willard G. Van Name. These special- 
ists and many others not mentioned by name have as- 
sisted the Institution in carrying out its original plan 
for the preparation and publication of manuals of natu- 
ral history. 

MOLLUSKs 
The early history of the Division of Mollusks was 


much the same as some of the others, with quantities of 
shells pouring into the Smithsonian from the exploring 
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expeditions and apparently with no one evineing , 


It was not until 1) 


special interest in such specimens. 1) 


years after the founding of the Institution that 4), 
mention was made of efforts being made to fut). 
research on mollusks. 

Augustus Addison Gould, of whom it has been stata 


that no one with the possible exception of Thomas gy, 


had exercised a greater influence in developing the styj 
of mollusks in this country, after the publication in 1859 
of his report on the Mollusca brought back by the U,¢ 
Exploring Expedition (Wilkes, 1838-42), gave his yg. 
vices to the Smithsonian Institution during the ye 
1858-60 and at intervals thereafter until his death jy 
1864. 

During the winter of 1859-60, Philip Pearsall (y. 
penter, a British clergyman residing at Warringto, 
England, having been requested by the British Associ. 
tion for the Advancement of Science to prepare a report 
on the Mollusea of the Northwest Coast of Americ, 
visited Washington. At that time he 
identify the collection of the Smithsonian. 
task proved to be too extensive to be completed durin 
the year, Secretary Henry made arrangements to shij 


volunteered | 
Since the 


the entire collection to England, where Carpenter devoted 
four years to the comparison of these mollusks with 
named forms in Hugh Cuming’s collection, which i 
1866 was purchased by the British Museum (Natur 
History). Carpenter contributed these services gratu 
tously in order that American students might have t 
Some of these oli 


benefit. of such named specimens. 
printed labels, which bear the inscription, ‘‘ Named 
Hugh Cuming, Esq., for the Smithsonian Institutiou, 
Washington, D. C.,’’ are still associated with shells 1 
the National Museum collection. 

Voluntary assistance in the identification of mollusi 
was given also by Isaac Lea and Edward Foreman 0 
the fresh-water clams, by Lea and George W. Tryon 0! 
fresh-water snails, by William Greene Binney on 
shells, by Temple Prime on Sphaeriidae and Corbiculidi 
by William Stimpson on Atlantie Coast mollusks, and | 
Thomas Bland on South American mollusks. 

William Healey Dall, one of America’s foremost mals 
cologists, came under the influence of S. F. Baird wht 
he arrived in Washington in 1865 to secure special trail 
ing for his duties as a member of the scientific st 
of the Russian-American Telegraph Company’s Not 
Pacifie Exploring Expedition. Returning to Washinzt4 
in 1868, Dall was assigned a room in a tower of th 
Smithsonian Building, where he worked on his collect! 
and on the preparation of ‘‘ Alaska and its resources, 
From 1871 to 1874, ) 
of Alask 


A 


which was published in 1870. 
was in charge of reconnaissance 
coastal waters for the Coast Survey but found time! 
continue studies. He returned ' 
Washington in 1875 and prepared the invertebrate | 

logue for the International Exhibition of 1876. Dt 
was transferred in 1884 from the Coast and Geo! 
Survey to thé Geological Survey and as_paleontol# 
was detailed to the National Museum, where he continl 


‘ 


surveys 


his malacological 


a 


\ 


his research as honorary curator of the Division 0! * 
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b.cks and Tertiary Fossils until his death in 1927. Dall 
g the author of more than 1,600 papers, among which 

. f vere many outstanding contributions to malacology, in- 

a | | j ‘ ° 

| ling his studies on Pacific Coast marine shells, Florida 


he 
her C1Ul 


‘ortiary mollusks, the brachiopods, and his general classi- 


qt 
Hcation of the peleeypods. 

Paul Bartsch, who had been appointed aid in the Divi- 
‘son of Mollusks in 1896, became curator of Marine In- 
re vertebrates on the death of Rathbun in 1914, and at the 
ime of his retirement in 1946 was curator of the Divi- 
} of Mollusks. 
sartsch was the author of a large number 


si01 During his association with the Na- 
tional Museum, 
of technical reports of which those dealing with the 


| Philippine land shells, the teredos (shipworms), the 
‘pyramidellid mollusks, and the West Indian land shells 


4 


deserve special mention. 
Papers on almost every group of mollusks were pub- 
Robert E. C. Stearns, associate in zoology, 
between 1866 1908. 


synopsis of the pearly 


lished by 


and sesides the well-prepared 
(1900 


Charles T, Simpson, a divisional aid from 14 December 


fresh-water mussels 
£1889 to 31 December 1902, attracted well-deserved notice 
for his popular accounts of the natural history of lower 
Florida. The pearly fresh-water mollusks were also the 
Pchief interest of William B. Marshall, first employed as 
aid on 1 April 1895 and subsequently as assistant cura- 
tor from 1914 to 1934. 
well as land shells were reported on by Marshall. 

Harald Alfred Rehder has been a member of the staff 
since 1932 and sueceeded Bartsch as acting curator on 
1 May 1946, 


period appears in ‘‘ New marine mollusks from the An- 


Other fresh-water mollusks as 


The major research of Rehder during this 


tillean region’? (1943) and, in joint authorship with 
all and Bartseh, in ‘fA manual of the Recent and fossil 
niarine peleeypod mollusks of the Hawaiian Islands’’ 
Yd8), 
The care and preservation of the coral collection form 
also one of the responsibilities of the Division of Mol- 
lusks. When 


| 1880, the stony corals (Actinozoa) were said to com- 


tathbun took charge of the invertebrates 


prise not only a collection of great value and beauty, but 
also the largest then existing in the number of kinds 
tepresented. Important additions to our knowledge of 
the corals were made by Addison Emory Verrill in the 
interval between 1871 and 1887, when he was in charge 
of scientific work in southern New England for the U. 8S. 
fae ish Commission and prior to the physical transfer of 
those collections to the National Museum. 
have also been reported on by others, including J. Play- 
‘air MeMurrich and Alfred Goldsborough Mayer. Nearly 
Wayland Vaughan, the 


coral specialists and custodian of Madreporaria, 


These corals 


Ds o” vears have elapsed since T. 
dean of 


4 fOmmenced his studies, 

at Partly for administrative purposes and partly because 
val of the personal interest of the former curator, Paul 
ni aurtsch, the parasitic helminth worms were allocated to 
deb he Division of Mollusks. Charles Wardell! Stiles served 
iif “Ustodian of the helminths from 1894 until 1931, and 


hore 


recently the parasitic forms have been referred to 
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Benjamin Schwartz and Emmett W. Price, of the Bureau 
of Animal Industry. 


ECHINODERMS 


Although the Division of Echinoderms is a compara- 
tively recent offshoot of the Division of Marine Inverte- 
brates, a limited amount of research work on this phylum 
had been sponsored much earlier by the Institution. The 
starfishes, sea urchins, crinoids, and other echinoderms 
received from the North 
were placed in the hands of J. M. Barnard in 1858 for 


Pacific Exploring Expedition 


study and description, but unforeseen circumstances pre- 
vented the publication of the reports of this expedition. 
Subsequently, in 1861, both William Stimpson and Louis 
Agassiz examined all the echinoderms stored in the 
Smithsonian, 

Theodore Lyman, another student of Louis Agassiz, 
began publication of papers on the brittlestars belonging 
to the Smithsonian collection in 1858, and during the 
ensuing years additional material was transmitted to him 
In the period between 1882 and 1891, Lyman 
Addison E. Verrill re- 
Fish 


Ameriéa 


for study. 
was studying the Astrophytons. 
ported on the echinoderms secured by the U. 8. 
Commission on the northeast coast of North 
and on a collection received from Kerguelen Island. His 
assistant, Katharine J. Bush, prepared the catalogue for 
the echinoderms dredged along the coast of Labrador. 
The sea cucumbers (Holothuroidea) were studied by 
Hubert Ludwig, Hubert L. Clark, and Charles L. Ed- 
wards, Arrangements were made in the interval between 
1882 and 1891 with Alexander Agassiz for studies on the 
sea urchins (Echinoidea). 

Austin Hobart Clark, who had been acting chief of 
Albatross 
became associated with the National Museum 
When 
1920, 


Since then he has special- 


the scientific staff of the steamer during 
1906-07, 
in 1908 as collaborator in marine invertebrates. 
the Division of Echinoderms was established in 
Clark was appointed curator. 
ized on erinoids and has also given some consideration 
to problems related to oceanography and marine biology. 
The results of Clark’s investigation on the echinoderms 
are recorded in numerous shorter articles as well as in 
(1915-41). 


Special mention should be made of the many mono- 


‘*A monograph of the existing crinoids’’ 


graphs and shorter articles on the starfishes and their 
kin by Walter K. Fisher and, in particular, ‘‘ Asteroidea 
of the North (1911-30) 
and the ‘‘Starfishes of the Philippine seas and adjacent 
waters’’ (1919). 


acifie and adjacent waters’’ 


COMPARATIVE ANATOMY 


Frederick A. Lueas had charge of the Division of 
Comparative Anatomy from 1881 until 1904, first as 
assistant curator and subsequently in 1898 as curator. 
During these years all the vertebrate skeletal materials 
now in the care of the respective divisions were under 
his supervision. Lueas was chiefly responsible for the 
large and well-organized comparative anatomy exhibit 


in the National Museum. His investigations dealt mainly 
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with the osteology of the vertebrates and among his pub- 
lieations of this period mention should be made of ‘‘The 
expedition to the Funk Island with observations upon 
the history and anatomy of the great auk’’ (1890) and 
‘*On the structure of the tongue in hummingbirds’’ 
(1891). 


PLANTS 


For the first decade at least in the existence of the 
Smithsonian Institution, some of the officers in charge 
of various government expeditions apparently received 
no definite instructions regarding the disposition of plant 
materials. Consequently, a considerable portion of the 
botanical collections made by the United States and 
Mexican Boundary Survey, the military reconnaissance 
expeditions, and the Pacific Railway Surveys were 
shipped directly to John Torrey, who held the post of 
professor of chemistry at Princeton University from 
1830 to 1854 and after 1856 became professor of botany 
In the identifi- 


cation of these materials, Torrey obtained the cooperation 


and chemistry at Columbia University. 


of such specialists as Asa Gray, William S. Sullivant 
for the mosses and liverworts, Edward Tuckerman and 
M. A, Curtis for the lichens, George Engelmann for the 
Cactaceae, and George Thurber for the grasses. 

Other plant collections brought back by government 
scientific or exploring expeditions, travelers, and col- 
lectors or received from other sources accumulated in the 
About 1860, Prof. Torrey wrote 


Secretary Henry that he was willing to supervise the 


Smithsonian Institution. 


selection and preparation, without compensation for his 
personal services, of a single series of specimens from 
all the botanical collections made by the various gov- 
ernment exploring expeditions as well as from the plant 
materials then stored in the Institution. This disinter- 
ested offer of collaboration by Torrey resulted in the 
arrangement of a fairly complete set of some 15,000 
National 


well as several duplicate sets for presentation to the 


to 20,000 specimens for the Herbarium, as 


principal American and European museums, and the 
remainder for distribution to colleges and private her- 
baria,. 

found it 
the return of this collection of plants to the Smith- 


sonian, and because of the inadequate appropriations for 


When he reached the age of 70 years, Torrey 


necessary in 1868 to make arrangements for 


the maintenance of the museum the National Herbarium 
was transferred the same year to the Department of 
Agriculture, 

Charles Christopher Parry, who had spent the winter 
of 1852-53 in Washington preparing his renort as bota- 
nist to the United States and Mexican 
in 1869 was appointed botanist to the Department of 
This 


appointment was terminated in 1871 because the then 


Soundary Survey, 
Agriculture, a position he held for three years. 


U. S. Commissioner of Agriculture held the opinion that 
‘*the routine operations of a mere herbarium botanist 
are practically unimportant.’’ It is generally conceded 
that the identification and care of the plant collections 
which were being received by the national repository re- 


quired considerable technical ability. 
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On 1 April 1872, George Vasey was appointed botanist tributi 
ot the Department of Agriculture and placed in Charge potany, 
of the National Herbarium. The task of organizing 4), 
collection of plants that had accumulated from explorin, 


interest 


ment as 


voyages and transcontinental railroad surveys \yqo, curator 
government auspices was a difficult undertaking but 9), 
> 5 v Olle In ¢ 


that Vasey carried through with unusual success. Vago, “| 
became a distinguished specialist on grasses and - article 
honorary curator of the Department of Botany in 4, 
National Museum until his death in 1893. 

Frederick Vernon Coville in 1893 succeeded Vasey 
botanist and curator of the National Herbarium, whjq 


pieces « 


It sho 


remained in the custody of the Department of Ag; 
culture until 1896, and at the same time became hong; 


ary eurator of the Division of Plants in the Nation) AC 
Museum, a post he held until his death in 1937. Coyil 


was best known for his observations on ecological play 


geography in ‘‘ Botany of the Death Valley Expedition, Chi 
for his taxonomie studies on the rushes (Junecaceae) an iia 
on our native currants and gooseberries (Grossu eich 
aceae), and for his experimental studies relating to 1! sah 
improvement of strains of blueberries, particular|) sep 
effect of soil acidity and the stimulating role of cold, | “diffe 
When the National Herbarium was returned to B allery 
National Museum in 1896, Joseph Nelson Rose was 1 a i 
ferred from the Department of Agriculture. He is bes bent 
known for his studies on cacti and Crassulariaceae, whi ae 
from 1912 to 1923 were carried on while on furloug! ni: : 
from the National Museum under the auspices 0! cee 
Carnegie Institution of Washington. bi 
William R. Maxon entered the employ of the Nation ere 
Museum on 10 July 1899 as aid and was _ promoted Bs oa 
through the grades, becoming curator of Plants on 7 > 
February 1937 and retiring on 31 May 1946. Man a a 
articles by Maxon on tropical American ferns in (ol... a 
tributions from the United States National Herba ie 
stand as an enduring monument to his industry. ay 
The contributions to botany by Paul Carpenter Stané Prof 
ley, formerly associate curator and a member ot | . y ae 
staff from 1909 to 1928, are centered around systema betitasts 
works dealing with Mexican and Central Amer a 
plants. Especially noteworthy as regards general hy vsti 
fulness are his ‘‘ Trees and shrubs of Mexico’’ (1920-20 | etna” 
and the ‘‘ Flora of the Panama Canal Zone’’ (1927). eer pha 
Ellsworth P. Killip, who has been with the Natio! Prohe 
Museum since 7 July 1919, sueceeded Maxon as curate aan a 
on 1 June 1946. Aside from the recording of fie! feral ‘hy 
observations and the collecting of plant materials ' 99 on. 
Colombia, Venezuela, Peru, and Brazil, Killip has pu ee a 
lished the ‘‘ American species of Passifloraceae’’ 1949) —, 
The general growth of the plant collection necessitate! Forts 6, 
the employment of additional staff members. Emery © Sc 
Leonard joined the staff as aid on 2 January 1915 400g Nie 
was reallocated to assistant curator on 1 June 1928. Ieidaene 
has specialized on the West Indian Acanthaceae and bet aa 
begun an elaborate work on the flora of Hispamios aes 
Conrad V. Morton was appointed aid on 20 August 1’ B&. om 
and was promoted to assistant curator on 16 Mat' Mee 


1939. He is a specialist on the Gesneriaceae of Mex" 


OVerloo) 


and Central America and also has made important ©" 








qT trib 


CT \¢ lop. 


iio 





7 


q August 1946 

is to our knowledge of the potato family. Asiatie 
ipotany, particularly that of China, has been the special 
‘terest of Egbert H. Walker, who accepted an appoint- 
: tas aid on 2 July 1928 and was advanced to assistant 
on 1 February 1942. 


tributio! 


men 
curator 

In conclusion, it should be emphasized that this 
article direets attention to only the most outstanding 
pieces 0! research that the Smithsonian has sponsored. 
it should be borne in mind also that the staff has 


SCIENCE 


141 


always given a considerable portion of its time to 
helping others less advantageously situated by identi- 
fying materials, collating data, and furnishing litera- 
ture. Such has always been the pervasive and far- 
reaching influence of Smithsonian activities. Its great 
collections representing the natural history of the 
earth belong to the American people, and it is right 


that they should use them to the utmost. 





A Century of Smithsonian Publications 


W. P. True 


Chief, Editorial Division, Smithsonian Institution 


From the very beginning, publications have constituted 
major item in the Smithsonian Institution’s program 
dedicated to the inerease and diffusion of knowledge 
anong men. It has used, and still uses, other methods 
diffusing knowledge—among them, museum and art 
lery exhibits, a world-wide correspondence on scien- 
fic matters, the International Exchange Service which 
was instrumental in initiating, lectures, radio programs, 
ud science news releases—but the foremost method has 
ays been the printed word. Joseph Henry, first see- 
ry of the Institution, saw clearly the great need at 
time of more media for publication of scientific 
discoveries, and among his first acts as secretary was 
establishment of a series of Smithsonian publications, 
lions to Knowledge. From this single initial 
ies, the publications of the Institution have expanded 
the growth of its research work until today 14 dis- 
ct series appear under the Smithsonian imprint, each 


series serving a particular function. 


D> 
} 


of. Henry felt so strongly the importance of diffus- 
xy knowledge more widely in the early days of the 
listitution that he wrote in 1852: 

rhe worth and importance of the Institution are not to 
eestinated by what it accumulates within the walls of its 
building, but by what it sends forth to the world. Its great 


‘sion is to facilitate the use of all the implements of 
and to diffuse the knowledge which this use may 


research, 


Probably the best-known publications of the Institu 
on proper are its Annual Reports. Each year the Gen- 
il Appendix contains a earefully selected group of 
~/-2) articles presenting as far as possible in nontech 
nical language the progress and important developments 
Re 


teachers, 


i nearly all branehes of science. The Smithsonian 
field of 
s, and the general public, and they have doubtless 
had ad not 


Widespr 


Nort . 
ports 1 


id a wide usefulness among 


Student 
inconsiderable part in building up the present 
All 
of the Institution’s scientifie staff aid in select- 


ad appreciation of the value of science. 
Members 


4 ‘ticles for the Annual Report, and a large number 
Of inne ] . . . ‘a . . 

* Journals dealing with scientifie subjects are examined 
CAE vao,r 4 . 

eich year in order that no major development may be 
OVerloo) ( d 


A complete set of Smithsonian Reports con- 


stitutes in effect a history of 100 years of progress in 
science. 

The other two series published by the Institution 
to 


Smithsonian Miscellaneous Collections—are technical in 


proper—Smithsonian Contributions Knowledge and 


character and contain the results of research in many 


fields of science by members of the Institution’s staff and 
The 
tions series was established soon after the founding of 


by collaborators and outside scientists. Contribu- 
the Institution, the first monograph to appear being 
Squier and Davis’ ‘‘Ancient monuments of the Missis- 
sippi Valley,’’ published in 1848. The 
soon became widely known among scholars, and numerous 


Contributions 


important monographs appeared in the series in ensuing 
years. The only requirement was that each paper should 
constitute a positive’ addition to knowledge based on 
original research. A few of the well-known papers in 
fiight,’’ 
Langley and Manly; Coffin’s ‘‘ The winds of the globe’’; 
Shaler’s of 
Morely’s ‘‘On the densities of oxygen and hydrogen, 


this series are: ‘‘Memoir on mechanical by 


‘*Comparison earth and moon’’: and 


and the ratio of their atomie weights.’’ The Contribu- 
and of the 
form, the series was 


tions appeared in quarto form, because 
greater cost of printing in that 
discontinued in 1916. 

The 


after the Contributions, contained, as long as the latter 


Miscellaneous Collections, started a few years 


series existed, shorter papers in all branches of science, 


although mainly anthropology, biology, geology, and 


astrophysics. Since 1916, however, the Miscellaneous Col- 
lections has ineluded practically all the scientific material 
published by the Institution, except the semipopular 


papers appearing in the Annual Report. Some of the 


better-known works in this series are the Smithsonian 
Physical Tables and the Smithsonian Meteorological 


Tables, the World Weather Records, Secretary Wetmore’s 
‘+A systematic classification for the birds of the world,’’ 
Hrdlitka’s ‘‘The skeletal remains of early man,’’ Wal 
cott’s several volumes on Cambrian Geology and Paleon- 
tology, and Abbot’s papers on solar radiation studies. 
The Miscellaneous Collections is now in its 106th volume. 

Out of the early activities of the Institution there de- 
veloped a number of bureaus which were later recognized 
as publie necessities and received governmental support. 
To provide outlets for the work of these bureaus other 
series were the earliest 


of publications established, 
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among them being the Proceedings and Bulletins of the 
U. S. National Museum, and the Reports and Bulletins 
of the Bureau of American Ethnology. 

A chief function of the scientific staff of the National 
Museum is to conduct original researches on the great 
national collections in anthropolgy, biology, geology, and 
engineering, and the results of these studies appear in 
The 


served for the larger monographie works in these fields, 


the Bulletins and Proceedings. sulletins are .re- 
Whereas the Proceedings series provides for the publica- 
tion of shorter papers, a considerable proportion of 
them devoted to the description of new species of mam- 
mals, birds, fishes, insects, mollusks, and other life forms 
discovered in the course of investigations by the staff. 
Up to 10 August 1946, 192 Bulletins have been issued, 
and 96 volumes of Proceedings, comprising 3,199 indi- 
vidual papers. Issued as a part of the Bulletin series 
are the Contributions from the National Herbarium, in 
which are published botanical papers by members of 
the Museum staff and other scientists working on the 
The Bul- 


letin series contains such works as Bent’s Life Histories 


plant collections of the National Herbarium. 


of North American Birds, Clark’s Monograph of the Ex- 
isting Crinoids, Rathbun’s volumes on American Crabs, 
the volumes on scientific results of the Albatross Philip 
pine Expedition, Perry’s ‘‘Metallography of meteoric 
iron,’’ and Standley ’s ‘‘ Trees and shrubs of Mexico.’’ 
The Reports and Bulletins of the Bureau of American 
Ethnology deal with all phases of the study of the 
American Indians. Up to and including 1933 the Reports 
were issued in quarto form and contained scientific mono- 
graphs in addition to the administrative reports. There- 
after only administrative reports in pamphlet form were 
issued, all the scientific material appearing as Bureau 
Bulletins in octavo size. Forty-eight of the quarto Re- 
ports were published, and 143 Bulletins have appeared. 
Among the more comprehensive of the Bureau publiea- 
tions may be mentioned the Handbook o7 American 
Indians, edited by Hodge; Kroeber’s Handbook of the 
California; Swanton’s The Indians of the 
United States; and the Hand- 
book of South American Indians, edited by Steward, 


Indians of 
southeastern five-volume 
of which the first two volumes have just appeared. 
Other series bearing the Smithsonian imprint, the titles 
of which indicate the content, are the Annals of the 
Astrophysical Obse rvatory, Oriental Studies and Occa- 
sional Papers of the Freer Gallcry of Art, Catalogs of 
the National Collection of 
the Institute of Social Anthropology, and Smithsonian 


Fine Arts, Publications of 


Special Publications. 

In the hundred years of its existence, the Institution 
has put out some 7,500 individual publications, varying 
in size from 1-page leaflets to 1,000-page monographs. 
Some 12,000,000 copies of these have gone out—for the 
most part free—to libraries, scientific and educational 
institutions, and interested individuals—mainly scientific 
workers and students. Only as scientific investigations 
are recorded in print and put in the hands of those who 
can use them are they of potential benefit to mankind. 
Nearly all Smithsonian publications have recorded the 
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results of fundamental researches, which, pooled wig 
like material published by other scientific organization. 
form a reservoir of basic new knowledge availabjp i 
workers in economic fields. It has been said that fer 
encyclopedias and textbooks exist that have not dray, 
to some extent on Smithsonian publications. Howoy,, 
that may be, the ‘‘diffusion of knowledge’’ desired | 
James Smithson has been increasingly fostered throug). 
out the past 100 years by the publications of the Ingj. 
tution, 


The International Exchange Service 


H. W. Dorsey 


Acting Chief, International Exchanges, Smithsonian 
Institution 


The Smithsonian International Exchange Servic: 
started in 1849, and its operations have grown in s¢a| 


from the few hundred packages of publications they 


handled annually to the 714,877 packages that passe 
through the Service in 1939, the last before {! 
beginning of World War II. 


Two years after its establishment in 1846, the Smit 


year 


sonian Institution issued the first of its long series 
scientific publications. In addition to the American 
tribution, several hundred copies were sent the following 
year to scientific and other learned institutions ab 
in return for which many valuable publications wer 
ceived from these institutions. To continue this des 
able exchange of intelligence with the other nations 
the earth, Joseph Henry appointed agents in a number 
of foreign countries. He then offered to other lea: 
bodies the privilege of utilizing this Smithsonian 
change system, an offer that was promptly accepted. 
Thus began a project that has grown steadily in s 
By 1880 the cost 


the exchange system to the Smithsonian became a \ 


and usefulness to the present day. 


heavy burden, in spite of the generous granting of f 

ocean freight by many international steamship lines : 

the cooperation of our own and of foreign governmenis 
in admitting exchange shipments free of auty. | 

gress was appealed to for aid, and in 1881 a small 4 
propriation was granted for the support of the systel 
This support has continued down to the present tim 
reaching approximately $50,000 a year just before Worl! 
War II. 
tional exchange of publications, although exchanges 


War conditions naturally disrupt the interi« 


continued throughout the war years witn all countries | 
the Western Hemisphere and a few in other parts 
the world. 

From the beginning of the Smithsonian exchang 
tem, U. S. Government departments made use 0! 
service for exchange of their official documents for to 
In 1867 Congress passed 3 | 
systematizing this governmental interchange, and in 187 


of other governments. 


al ie! 


the first shipments were made by the Institution U! 


the new law. A few years later international conferen” 
began in Brussels to discuss the exchange between ¢0l™ 


tries, not only of governmental documents, but also ” 
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‘jentific and literary publications, and in 1886 a formal 


Pocreement was reached which was ratified by eight 
Os 

nations. Others adhered to the Brussels convention 
jater, and with those countries that did not special 


Brat The Smith- 
nian Institution was recognized as the official exchange 
aveney of the United States. 


ivements were made for exchanges. 
g 


Libraries, scientific societies, educational institutions, 
and individuals in this country who wish to distribute 
heir publications abroad as gifts or exchanges send the 
Fcoparate addressed packages to the Smithsonian Institu- 
Bion, carriage cost paid. There they are sorted by coun- 
tries and forwarded with similar shipments from other 
‘organizations to the exchange agencies in other parts 
‘of the world, where they are distributed to the addressees. 
‘Similarly, shipments of publications from exchange 
agencies abroad to this Institution are distributed free 
to addresses in this country. 

The real contribution of the International Exchange 
Service lies in its promotion of the wide diffusion of 
iscientific discoveries and of knowledge generally. It is 


often said that science knows no political boundaries, but 


Mm \ithout a general exchange of the published results of 


B research, scientists would waste much time and effort in 
repeating work that had already been done elsewhere. 
BThrough the avoidance of such duplication of experi- 
Suental work, progress in scientific achievement has been 
very greatly aecelerated. The Exchange Service is a 
yery tangible expression of the Smithsonian Institution ’s 
Hart in ‘‘the diffusion of knowledge’’ and also of the 


cooperative character of many of its activities. 


The Library of the Smithsonian Institution 


Leila F. Clark 


Librarian, Smithsonian Institution 


lhe library of the Smithsonian Institution, founded 


fy the Act of Organization in 1846, with the initial pur- 
pose of procuring ‘fa complete collection of the memoirs 
eid transactions of learned societies throughout the world 
wud an entire series of the most important scientifie and 
Hterary periodicals,’? has been largely built up of pub- 
Bications received in exchange for the Institution’s own 
Publications. From the very beginning books and jour 
Pals poured in, for the unique character of the new 
Hustitution itself and the quality of its first publications 
Xcited the interest of savants abroad as well as in 
i America, 

With this fine material in charge of the first librarian, 
harles (, Jewett, a man of vision, tireless energy, and 


ltagious enthusiasm far in advance of his time in 


rary planning, the Institution was soon in possession 
P' a well-organized and growing scientifie library which 
8 fast becoming a national reference and bibliographi- 
‘al center, for bibliography too was an early concern of 
he Institution. Not many years passed, however, before 
t became obvious that the increasing needs of the library 


or 8] 


ace and money, especially for carrying on certain 


SCIENCE 


143 


of Mr. Jewett’s plans for its future development, could 
not be met except by sacrificing too large a part of the 
funds and equipment needed to go on with the Institu- 
tion’s program for scientific research, and the regents 
decided that Mr. Jewett’s program could not be sup- 
ported further. 
its adequate housing and care presented serious problems. 
When a considerable amount of new space in the Capitol 


3ut the library continued to grow, and 


was made available to the Library of Congress, which at 
that time had about the same number of volumes as the 
Smithsonian library, the merging of the two libraries 
was proposed as offering advantages to both. 

Consequently, upon recommendation of Secretary 
Henry, Congress in 1866 passed an Act authorizing the 
transfer of the library of the Smithsonian Institution to 
the custody of the Library of Congress, with special 
provisions not only for the continued freedom of its use 
by the Institution but also, through the secretary, for 
the same freedom of use of the Library of Congress as 
that enjoyed by members of Congress. ‘Though the Act 
did not specifically require the deposit of later acquisi- 
tions, it was obviously important that the continuity of 
the sets of serial publications should be maintained, and 
in the years that have passed since the original Smith- 
sonian Deposit of some 40,000 volumes was made, almost 
1,000,000 volumes and parts have been added to it. 

At the time of the transfer a small basie reference ¢ol- 
lection was retained at the Institution, while a messenger 
went daily to the Library of Congress to borrow what- 
ever was needed for occasional use. As time went on, 
and the Institution initiated or was made responsible 
by the Government for more and more scientific and 
cultural enterprises, collections of books on the special 
subjects of its investigations began to be needed and 
were acquired, often more or less independently of each 
other. 

In 1858, the 


authorized depository of the scientific collections of the 


Institution’s Museum had become the 


Government, and after 1876, when there was a large 
influx of specimens from the Centennial Exposition in 
Philadelphia, it was officially designated as the U. S. 
National Museum. With the organization of its eura- 
torial work begun, the Museum’s need for a more ade- 
(uate working library became acute. Museums, especially 
museums of natural history, both in this country and in 
urope, had been undergoing transformation from what 
had been, in the main, cabinets of curiosities into scien- 
tific institutions. Scientific publication by museums was 
increasing enormously, and there was a corresponding 
rise in interest in museology as a subject for serious 
study. 

So urgent was the need for more books that Secretary 
Spencer I, Baird in 1881 donated his own extensive pri- 
vate library, a valuable collection of standard works on 
biology and industry, to supplement the existing small 
nucleus of the Museum library. In response to a special 
circular many of the museums and scientifie societies of 
Europe and America contributed sets of their publica- 
tions, and new exchanges for the Museum’s own publica- 


tions were arranged. Second copies of many of the more 
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important series received by the Institution for the 
Smithsonian Deposit were also obtained by exchange, 
and other material was purchased. 

Today the library of the National Museum numbers 
about 250,000 volumes, mostly on subjects with which the 
work of the curators is directly concerned—that is, the 
biological, geological, and anthropological sciences, the 
arts and industries, engineering, history and museology— 
and on many correlated subjects, especially scientific trav- 
els and geography. Of these books and periodicals, those 
devoted exclusively to special subjects, such as insects, 
plants, birds, graphic arts, and archeology, upon request 
of the curators concerned are assigned to sectional libra- 
ries in the various divisions of the Museum. These 31 
sectional libraries vary in size according to the require- 
ments of the division from fewer than 100 volumes to 
several thousand and are more or less fluid, in that vol- 
umes found to be no longer needed for immediate use 
in the division may be returned to the main library for 
filing. 

The libraries of the other bureaus developed under the 
aegis of the Smithsonian Institution had origins similar 
to that of the Museum library—in the need for special 
working collections of books to be used as tools in aid 
of scientific research. The library of what is now the 
Bureau of American Ethnology had its beginning, coin- 
cidentally with that of the Bureau itself, in connection 
with the work of preparing for publication the archives, 
records, and materials relating to the Indians of North 
America that had been gathered by the geographical 
and geological survey of the Rocky Mountain region 
under Maj. John W. Powell. In 1879 Congress author- 
ized the Smithsonian Institution to take over the direc- 
tion of the work, and Secretary Henry appointed Maj. 
Powell to continue and complete it. For many years 
Maj. Powell had been director of the Geological Survey, 
and the Bureau of American Ethnology library was for 
some years housed in the Survey. Later the Bureau 
moved to rooms of its own on F Street and in 1909 was 
assigned to quarters in the Smithsonian Institution Build- 
ing, where the library now occupies the east stack. This 
library is a carefully selected collection of about 40,000 
volumes. Especially complete in source materials and 
other works dealing with the history, cultures, and lin- 
guistics of the North American Indians, it is now devel 
similar collection the Indians of South 
America. It includes also much material on the customs 
and languages of native peoples of other regions of the 


oping a on 


world. 

Since its establishment in 1889 the National Zoologi- 
eal Park has assembled a small working library of 
about 4,000 volumes having to do especially with the 
taxonomy and distribution of wild animals and birds and 
with their care in captivity. 

In 1890 was begun the formation of a special collection 
of books to serve the newly established Astrophysical 
Observatory in its studies of the constitution of the 
heavenly bodies and especially of the sun and its effects 
The Observatory library now has about 
In the Observatory ’s Divi- 


upon the earth. 
12,000 volumes on its shelves. 
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sion of Radiation and Organisms there is a small Separate 
library of about 600 reference books and scientific jour. 
nals, chiefly in the fields of botany, physies, and chemig, 
The library of what is now the National Collection ,; 
rine Arts was until 1920 a small sectional library P 
the National Museum. In that year, the National ( 
lection of Fine Arts, which was until 1937 official 
named the National Gallery of Art, was made a separ, 
administrative branch of the Smithsonian 
and the separate development of its library was begy 
around the nucleus of the books on fine arts withdray, 
or transferred to it from the Museum library. 
a growing art reference collection of 10,000 volune 
housed in rooms on the third floor of the Natura! Histo), 
Building. | 
The library of the Freer Gallery of Art had its origi 
in the small private collection of books on the art ayj 
culture of the East, a few of them in Chinese and Jap. 
nese, Which Charles L. Freer had assembled and whi) 
came to the Institution as a part of his bequest. Wir) 
the additions made to it since the opening of the Galle 
in 1923, the library is now a fine reference collection 
about 22,000 volumes, 6,350 of which are in Chinese an) 


“—“; 


Institut 


AQ], 


It is how 


780 in Japanese. 

No coldly factual record of historic library dates anj 
numbers of volumes can possibly give anything but a 
uncolored outline of the richly complex picture of hooks 
in use, and mention must be made of some of the persous 
whose business it was to acquire and make their ww 
possible, 

Charles E, Jewett, the first librarian, has long bee 
one of the immortals of the library world, and it woul 
be hard to overemphasize the important part he play 
in the early history of the Institution. 

For many years after the termination of Mr. Jewetts 
services there seems to have been no one with the offic: 
title of librarian. The library was directly under tle 
administrative charge either of the secretary or of tle 
assistant secretary, and the work of receiving and 
cording accessions was assigned to clerical helpers, wii! 
some of the duties of librarian were performed by m 
bers of the scientific staff. 

In the Institution’s Annual Report for 1868 occurs tle 
first mention of assistants in the library after the Smith 


sonian Deposit was made: 
Mr. Theodore who was formerly assistant in 1 
library of the Institution, has been appointed one ot! 
principal assistants in the national library, but he still ‘0h 
tinues his investigations in natural history at the Institute 
and acts as the intermediate agent between the two establisi 
ments. Miss Jane Turner, who vindicates by her accur’ 
and efficiency the propriety of employing her sex in somt© 
the departments of government, still continues to regis" 
the books as they are received through the extended sys" 
of international exchange. 


Gill, 


The Annual Report for 1888 notes ‘‘the resignation 
Miss J. A. Turner who had for many years perform 
the duties of librarian with the greatest diligence and 
faithfulness.’? The beautifully kept manuseript, ‘! 
ner records’’ of accessions, is still on file in the Insti! 
tion. 

Some of the library staff became almost legend 


figures, and the 40-year service of Newton P. Seuddet 
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assistant librarian in the Museum, of encyclopedic mem- 
ry, Who, without 
vecourse to a reference book, could produce upon demand 
he original description of a new species of insect, is 


benefit of subject cataloguing or 


til] recalled with nostalgia by the older members of the 
resent scientific staff. 

John Murdoch was appointed librarian in 1887, and 
ho served until 1891. and 
ater as assistant secretary in charge of the library, gave 
istinguished service to the Institution from 1892 until 
008, Paul Brockett was assistant librarian from 1902 
til his resignation in 1924, and William L, Corbin, 


Cyrus Adler, as librarian 


who was appointed librarian in 1924, served until his 
etirement in 1942. 


The Smithsonian Deposit in the Library 
| of Congress 


, ’ — Morris C, Leikind 
| Fellow in Medicine and Biology, Library of Congress 


The Library of Congress is bound to the Smithsonian 
Institution with ties of the greatest intimacy. These ties 
re not merely the intangible ones of unity of purpose, 


mc. ‘‘the increase and diffusion of knowledge among 


men.’’? They are in fact visible and tangible bonds for 
iilto see. Although the Library of Congress was already 
fi years old when the Smithsonian Institution and its 
the 


homent of the birth of the younger institution a coopera- 


iirary were established, there began from very 
ion which has continued to this day to the mutual 
dvantage of both and which has resulted in incalculable 
lenefits to science and learning the world over, 

The first systematic effort at cooperative cataloguing 
is proposed by the scholarly and imaginative librarian 
if the Smithsonian, Charles Coffin Jewett, and applied 
) the Library of Congress. As early as 1850 the Insti- 
ition prepared a code of cataloguing rules together with 
plan for stereotyping titles. Congress authorized the 
nstitution to apply its rules and procedures to the col- 
‘tions of the Library of Congress, so that by 1854, 
4 titles representing 21,805 volumes had been eata- 
gued under this plan. 

Under the old copyright laws the Smithsonian Insti 
ition Was a eo-depository with the Library of Congress 
The 
is Instrumental in changing the copyright act so that 


r the receipt of copyrighted works. Institution 
le Library of Congress became the sole depository of 
ch materials, 
The final and firmest link in the bonds which united 
two institutions was forged in 1866 when the library 
i the Smithsonian Institution was, by act of Congress, 


posited in the Library of Congress. This action was 


cessitated 


by the growth of the Institution’s library 
tough its international exchange of publications to a 
% Which it was unable to eare for. Furthermore, this 
‘st Valuable collection was endangered because it was 


t housed in a fireproof building. 
Odious fir 


Thus, when com- 
eproof rooms were provided in the Capitol 
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for the Library of Congress, the secretary of the Smith- 
sonian Institution suggested that its books be trans- 
ferred to the custody of the Library of Congress. In 
urging this action Joseph Henry wrote in 1865 as fol- 
lows: 

The object of this transfer is not of course to separate 
this unique and highly prized collection of books from its 
relations to the Smithsonian Institution, for it must still 
bear its name and be subject to its control, but merely to 
deposit it where its preservation will be more certain and its 
usefulness more extended. 

The act of transfer was approved by Congress on 5 
April 1866. Of this transfer Prof. Henry later said: 

The union of the library of the Institution with that of 
the Congress still continues to be productive of important 
results. The Smithson fund is relieved by this arrangement 
from the maintenance of a separate library, while at the 
same time the Institution has not only the free use of its 
own books, but also those of the Library of Congress. On 
the other hand the collection of books owned by the Congress 
would not be worthy of the name of the National Library 
were it not for the Smithsonian deposit. The books which 
it receives from this source are eminently those which ex- 
hibit the progress of the world in civilization, and are em- 
phatically those essential to ‘the contemporaneous advance 
of our country to the higher science of the day. 

True as these words of Joseph Henry were then, they 
are even more true today, for the 40,000 volumes of the 
original deposit have grown by a process of accretion 


and now number almost 1,000,000. 

The publications deposited in the Library of Congress 
are received from all over the world by the Smithsonian 
Institution in exchange for its own publications or by 
gift. By far the largest and most important part of 
the Deposit is the collection of the proceedings and 
transactions of learned societies and institutions, and of 
other scientific and technical journals, which forms one 
of the most unique collections of such publications to be 
found anywhere in the world. Because of its size and 
importance this unit of the Smithsonian Deposit is fa- 
Smith- 


sonian Deposit also includes many thousands of other 


miliary referred to as the ‘‘Deposit,’’ but the 


books, pamphlets, and manuscripts each marked with an 
identifying stamp but distributed and shelved through- 
the Notable 
among special collections that have been deposited by 


out Library according to classification. 
the Institution is the Langley Aeronautical Library of 
early aeronautical magazines, manuscripts, and other 
material which was transferred to the custody of the 
Library of Congress in 1930. 

In 1897, when the Library of Congress oceupied its 
new building, the importance of the ‘‘Deposit’’ was 
recognized by assigning it quarters on the northeast side 
1900 a 


special division of the Library of Congress, named the 


of the second floor of the main building. In 


Smithsonian Division, was organized to care for the 
‘*Deposit’’ and for the distribution of all the current 
accessions received from the Institution. Francis Henry 
-arsons was assistant in charge of the Smithsonian Divi- 
sion from 1900 to 1925, and his diligent !abors did much 
to develop the collection to its present state of eminence. 
In 1926 Frederick E. Brasch took over the duties of ad- 
ministering the Division. In the stacks adjacent were the 
main library collections of scientific works, and thus there 
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was in being the physical basis for a Division of Science 
and Technology. Thus, with the tremendous advances 
in science during the past two decades the Smithsonian 
Deposit, with its unrivaled collections of the publications 
of learned societies, became more and more the center 
of scientific reference work in the Library of Congress. 

In 1938, when the magnificent new annex to the 
Library was opened, the Smithsonian Division was moved 
to quarters in this building. The ‘‘Deposit’’ was shelved 
on Deck 12, in close proximity to the science collections, 
and its office occupied an alcove off the Thomas Jefferson 


This Centennial Issue of Science, planned in 
midwinter, had to be shortened materially in 
view of the paper shortage. 
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Room, which houses the main reference collections » 
science, technology, and agriculture, Vs 
Brasch, who administered the collection for 29 yean 
during his last year had the title of consultant . th 
history of science. He retired on 30 June 1946. ; 

The Smithsonian Institution begins its second centy, 
at a time in world history when science has assumed . 
unprecedented importance in the affairs of men, Th 
collections which the Smithsonian has amassed and COn- 





medicine, 


tinues to enlarge will thus play an increasingly signifie,), 
role in the life of this Nation and of the world. 








For that reason 


several book reviews of Smithsonian publica- 
tions, which should have been included here, 
must be deferred to later issues. 














Letters to the Editor ! 








Botanical Taxonomy 
With 
1946, 103, 713), it may be said that an important reform 


reference to C. R. Ball’s complaints (Science, 
is possible which does not involve any alteration of the 
rules. This is to omit the name of the author of the 
combination, when a specific name is transferred to a 
different genus from that to which it was referred by 
the original author. This is the general practice in 
zoology, and I have never known any inconvenience to 
arise. I, for one, propose to follow this method when 
referring to plants. 

However, the real reason for the neglect of taxonomy 
is that it is too difficult and takes too much time. In 
order to revise a genus of plants it will usually be neces- 
sary to consult or borrow from many herbaria and to 
read and interpret literature in many languages, most of 
When all 
this is done, it still remains very desirable to have a 
knowledge of the living plants, wild and in the botanic 
garden. Sound taxonomy is the mother of sound ecology. 
We ask of a plant how it come to be and what are the 
We are in- 
volved in endless complexities, but it is possible to see 
and understand enough to answer many of our questions. 
T. D. A, COCKERELL 


which is obtainable in only a few libraries. 


conditions which now control its growth. 


908 10th Street, Boulder, Colorado 


Lightning-like Phenomena on the Moon 
The following observations were made some time ago 
and seem to me to be worthy of recording in Science. 


During the evening of 17 June 1931, I was working i 
the yard near our house at Riverside, California, : 

happened to glance at the moon. 
fine, clearly outlined new moon, and as I stood looky 
at it, suddenly some flashes of light streaked across th 


It was an unusually 


dark surface but definitely within the limits of ' 
moon’s outline. Since this was a phenomenon which] 
had never seen before, I continued to watch it and si 
similar flashes streak across the moon again in a mouel 
Without mentioning what I had seen, I calli 
my wife’s attention to the new moon. She admired 


When I asked her to watch it closely to see if she notite 


or two. 


anything strange, she said: ‘‘Oh, yes, I see lightning \ | 
the moon,’’ adding that this appeared to be coil 
to the moon. We watched it for some 20 or 30 minut 
during which the phenomenon must have oceurred at le 
six or seven times. The facts were recorded in 
notebook as of approximately 7: 40 P.M., 17 June i 
At the time, I was inclined to attribute the phenome 
to some sort of sunlight reflection from mountain peg 
on the moon or possibly some sort of electrical activitl 
I wrote the Mount Wilson Observatory regarding # 
phenomenon, and the reply very courteously discout™ 
my observations. The observations were carefully ™ 
and carefully verified, and at the time I assumed tht 


the phenomenon was probably something with 








astronomers were familiar, 
N. J. Grupo f 
~—— . - 
Bureau of Plant Industry, Soils, and Agricultura! 
Engineering, Riverside, California 





